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Preface 


Astronomy in popular perception is about stars, planets, sun, moon, eclipses, comets, 
meteorites and associated observable phenomena. Something of all of these was known to our 
ancients though not in the same form and detail as it is available now. In the context of India, 
the question is what was known, in what detail and when. For the siddhanta period, roughly 
starting with the Common Era, (CE) such questions have been fairly well answered. This has 
been possible since several texts of the period, specifically devoted to astronomy are 
available for systematic study. But for the more ancient period we have no exclusive texts 
other than Lagadha's Vedanga Jyotisa (c 1400 BCE) which is a calendar with no reference to 
eclipses or planets. Hence when one talks of Vedic Times several precautions are necessary. 
Firstly even though for the pre-siddhàntic period many texts are available, they are neither 
specific to astronomy nor are they by particular authors. Second, the texts were all orally 
transmitted by memory for generations before they were scripted on palm leafs. This 
knowledge tradition has come down to us mainly in Sanskrit. Three broad classes of BCE 
texts can be identified namely Vedic, Purannic and Sastraic. Texts of the first group including 
the ancillaries such as the Sütras and the Parisistas are preserved unchanged in their original 
form with practically no variation with time. The same cannot be said about the two Epics, 
the eighteen and more Puranas, Samhitas of Parasara and Vrddha Garga which have 
undergone changes in CE also. Texts on grammar, prosody, dramas of Bhasa, Kautilya's 
Arthasastra, Bharata's Natyasastra, Jaina and Buddhist literature making up the third group 
are relatively late. But these also provide insights into Indian astronomy before CE. In 
addition to the above clarification it is essential to bear in mind the time frame of 
development of the above class of literature which spans some three to four thousand years 
starting from an unknown past to the first millennium BCE. Hence we have to also address 


the question of chronology consistent with whatever verifiable information that can be found. 


It is generally observed that Vedic culture personified celestial objects and their actions. 
Hence the texts carry a background that has to be deciphered for extracting the archaic 
models of the visible sky. When we read that a demon (asura) fell from the sky and went 


underground, we can safely infer that this picture should have been probably correlated in 


time and space with a meteorite fall. Similarly when it is said that an Gsura covered Sun, we 
may suspect this event to be an eclipse. This allegorical approach was known to the Vedic 
tradition as recorded by Yaska (c 700 BCE) who records three types of interpretations for 
several hymns of the Rgveda. These are the adhiyajna, adhyatma and the adhidaiva; the 
sacrificial, philosophical and celestial (divine) meanings respectively. For example the 
adhidaiva meaning of the word Soma is Moon, whereas in a Vedic sacrifice as per the 
adhiyajfía, Soma is a creeper of that name. In the Upanisads the philosophical meaning of 


Soma is manas or mind. The Satapatha Brahmana (SB) has the esoteric statement: 


candramá vai somo devanamannam tà pournamásyamabhisunvanti || (SB. 11.1.5) 


Moon is Soma the food of gods; they approach him on Full Moon. 


But, Yaska, quite clearly says in the Nirukta (11.4-5) that Soma is Moon whom no gods 
literally eat. It is easy to see that the reference in such cases is to the waning moon said to be 
consumed by gods on a daily basis starting from Full Moon. The Vedic seers personified 
celestial objects as they beheld some cosmic transcendental unity and pattern through 
observable natural phenomena. Hence it should not be surprising to find in Vedic sacrifices, 
Hindu religion and Vedanta philosophy reflections of ancient sky pictures, however hazy 
they might seem now. This type of modelling sky observations by our Vedic ancestors can be 
called scientific naturalism. The sky descriptions become more interesting especially when 
numbers are associated with the celestial divinities. In the following four articles we 
investigate briefly how comets, meteorites, and eclipses were experienced and pictured in the 
Vedic texts. Over a long period of time the effect of precession was also felt as with the loss 
of importance for the constellation Sisumára (Draco) and shifting of the Pole Star Dhruva. 
The astral descriptions and the religious lore behind the above astronomical entities provided 


the inspiration for the development of observational and mathematical astronomy in India. 


Some portion of the present study has appeared in the Indian Journal of History of Science 
(2005, 2009, 2010, 2011 and 2012) in the form of papers. However, considerable new 


information, beyond the published material, can be found in the following pages. 


1. Comets and Meteorites in the Rgveda 


Introduction 


The Rgveda Samhita is the most ancient literature of India available for our study. The three 
other Vedas namely the Yajurveda, Samaveda and the Atharvanaveda along with their 
ancillary texts are closely linked to the Rgveda in several ways. The remote antiquity of the 
Rgveda and the live tradition of oral transfer of the Vedas by complex linguistic artifices are 
evidences for the utmost importance attached by Hindus in preserving the original 
information as precisely as possible. It is an attested fact that even after several millennia, RV 
containing 10 books (mandala) with 1028 hymns (sikta) totaling 10552 verses (mantra) is 
learnt and recited with exactly the same content and sequence all over India. This is the 
primary source for finding the most ancient celestial observations made in the Indian skies. 
Even though RV is not a book on astronomy or on natural sciences, it is a collection of 
hymns covering a large variety of themes ranging from the physical to the spiritual, human to 
the superhuman, religion to philosophy, individual to the collective, earth to the sky to the 
universe. It spans several centuries in its compositional spread and represents a wide area of 
land also in its coverage with names of rivers, mountains, lands and lakes. The language of 
RV is by definition, Vedic Sanskrit and its style can at best be described as inspired poetry 
emanating out of spontaneous intuition, revelation or contemplation. Hence explaining the 
text strictly through analytical methods of grammar, etymology, dictionaries and linguistics 
will make us miss the forest for the trees. 


Any one approaching RV faces the daunting problem of extracting the meanings of the 
hymns. This difficulty is known since the time of Yaska who already noted that RV hymns 
can be interpreted in several different ways. Due to the archaic nature of the Vedic language, 
precise meanings may remain unknown, but the overall contextual implications when read 
with other similar hymns should be reasonably clear. Hence when a particular event or deity 
is described more number of times, a clear picture of what the ancient composers meant 
emerges. To approach RV in this fashion, we have to follow the ancillary texts and the 
traditional Sanskrit commentaries, instead of going by modern day translations. This helps us 
to find whether the origin of a later Vedic ritual can be traced to the sky pictures of RV. 
Among the various editions of RV available, the Mysore Palace edition of the Rgveda (abbr. 
MPRV) is versatile’. This gives in thirty six volumes an exhaustive introduction, the text, 
traditional meaning, ritual application, grammatical explanation, and the complete Sanskrit 
commentary of Sayana along with the ancillary texts needed to follow the Rgveda. The 
translations and interpretations of the hymns given here follow closely the commentary of 
Sayana and the traditional explanations given by the compilers of the MPRV edition. 


* Rgveda Samhità; edited by a group of ten scholars, published by the Mysore Palace, 1950. This thirty-six 
volume series in Kannada script is complete with Samhita and Pada Patha, Khila, Sayana's commentary, 
Anukramani, Rgvidhana, Aitareya Brahmana, the Brhaddevata and the Nirukta with elaborate traditional 
explanations which are indispensable to follow RV. 


Ketu in the Vedas 


Astronomy is popularly understood as a subject about the sun, the moon, the planets, eclipses 
and comets. While the sun and the moon, even when they are lauded as deities, can be easily 
recognized as celestial objects it may not be so clear for a modern reader whether other 
objects are described in the Vedic texts. A further difficulty arises as the Hindu socio- 
religious pluralistic tradition in constant flux tends to attribute different meanings to the same 
word. A case in point is the word ketu that appears some eighty times in the RV with the 
following distribution in the ten books. 


[I:19; II: 0; II:10; IV: 3; V: 8; VE: 7; VIE: 8; VII: 4; IX: 3; X: 18] 


What strikes here as significant is the absence of the word in the second book and its 
increased use in the first and the tenth books. This word is interpreted in the Nirukta as 
knowledge, flag, herald, insignia, and as a memory trigger. Hence the RV word dhümaketu 
which means comet in almost all Indian languages is taken by Sayana to mean an epithet for 
the sacrificial fire with a smoke banner. This is a typical example of the adhidaiva meaning 
getting masked in the orthodox adhiyajna tradition. The Atharvanaveda (AV) has a famous 
hymn in which dhümaketu is mentioned along with sun, moon and rau, indicating that in 
Vedic parlance too the word ketu should have primarly referred to a visible celestial object’. 
The text of the RV contains a cryptic statement yadrgeva dadrse tadrgucyate (V.44.6) that is; 
the seers say what they saw. Thus it would be interesting to investigate whether Comets and 
such other transient celestial objects were the inspiration behind some of the RV hymns. 


The specific word dhümaketu meaning literally smoke- or dust-banner occurs seven times in 
the RV but, only in I, VIII and X books, which are considered to be relatively later 
compositions in comparison with the other books. According to traditional interpretation this 
word qualifies agni the (sacrificial) fire. One wonders, if this were to be the unique meaning, 
why this epithet is absent in the other family books which also profusely refer to agni. Is it 
possible the word dhümaketu with two meanings, fire (agni) and anomalous event (utpata), 
as listed in the Amarako$a could be traced to RV, when in ancient times a comet with a 
(dusty) smoky extension, like the earthly fire which has smoke for its insignia inspired the 
composers of some hymns ? The word utpáta denoting anomalous natural events does not 
appear in RV. But the word adbhuta which stands for strange and unusual objects or events is 
used in RV as an epithet for agni the fire. Could this adbhuta in some sense point to strange 
fiery transient objects observed in the sky? The Sadvimsa Brahmana of the Samaveda has a 
chapter called Adbhuta Brahmana. This deals with special rituals to be observed during 
unusual events, grouped as somadevatyani adbhutani. This includes shooting stars, 
meteorites and comets (ketavah)’. It is notable that the Nirukta (1.6) interprets adbhutam as 


? Sam no bhümirvepyamánah samulkühatanca yat| ....sam no grahahcandramasah $amádityasca ráhuná| samno 
mrtyurdhümaketuh sam rudrah tigmatejasah || Atharvanaveda (XIX.9.7-10). 

? atha yadasya taravarsani colkah patanti, nipatatnti, dhümáyanti| diso dahyanti, 

ketavscottisthanti........ ityevamadini tanyetani sarvani somadevatyanyadbhutani....|| Sadvim$a. Bra. (6.9.2) 


abhütam, that is, unprecedented. Thus, prima-facie there is a case for dhiimaketu to be an 
unexpected comet or a fireball similar to a strange fire with a smoky extension. 


Dhümaketu 


Now we consider the seven RV hymns with the word dhümaketu in the order of the books in 
which they appear. Hymn (1.27) starts comparing agni to a tailed horse". In the second verse 
of the hymn this object is qualified as having wide motion (prthupragama). In the sixth verse 
this agni is called citrabhanu, that is one having varied colors. This fire is qualified in the 
tenth verse as rudra, one with ferocious form. This is followed by a prayer with a specific 
name for the fire in question. 


sa no mahan animano dhümaketuh puruscandrah |dhiye vajaya hinvatu || (1.27.11) 


May the great, illimitable, brilliant dhümaketu (smoke-banner) be pleased with our rite and 
inspire us. 


MPRV aptly points out that there can be no special similarity between agni and a tailed horse 
as in this hymn, even as a figure of speech. The hymn is clear that the object of its attention is 
stationed in the sky. If this agni were to have a tail, have perceptible movement, be large 
without specific measure (mahàn animaàno) and look like a big bright celestial herald 
(vispatih daivyah ketuh brhadbhanuh| v.12) it could as well have been a comet described 
aptly by the word dhümaketu. The epithet vispatih signifies the object to be closely connected 
with maruts, who are called vis in the RV. This point will be considered later. 


Next we come across this word in a hymn by Praskanva of the Kanva family to which belong 
the authors of the eighth book. 


adya dütam vrnimahe vasum agnim purupriyam | dhumaketum bharjikam vyustisu yajfíanam 
adhvarasriyam || (1.44.3) 


We choose today at day break as messenger the good agni, the beloved of many, the smoke- 
bannered, who shines with his brightness and who is the protector of the doer of sacrifice. 


Here the action of selecting agni as messenger (ditam) is in the first person. This agni is 
qualified as dhiimaketu and bhàrjika. The word bharjika means shining according to Yaska’. 
This may mean one who is shining or may mean one who is famous as Bhd. This agni is 
addressed in (v.4) as guest (atithi), highlighting his transient nature. In (v.10) agni 1s referred 
also as purohita and as vibhavasu who had shone previously at many dawns (pürvà anu 
usaso vibhavaso didetha). MPRV interprets purohita traditionally as, one (the fire) who is 
installed in the east of the sacrificial altar in the Ghavaniya pit. This hymn ends in (v.14) with 
a request to the fire-tongued maruts to be heard (srnvantu marutah agnijihvah). This hymn 


^ asvam na tvà varavantam vandadhyà agnim namobhih | samrajantam adhvarànàm|| RV (1.27.1) 
> bharjikah prasiddha-bhàh| dhümaketuh samidhà bhārjīkah ityapi nigamo bhavati || Nirukta ( 6.4) 


appears to be closely related with hymns of the 8" book of RV. The transient nature of the 
fire, named vibhavasu or bhà with links to maruts, amply hints at this object to be a comet. 
As per the MPRV explanation, this hymn is an invocation to the celestial agni, the comet 
deity, already deified from previous tradition. 


In the RV hymn (1.94) to agni every verse ends with the refrain /et us not suffer injury as we 
have friendship with you. (agne sakhye mà risáàmà vayam tava ). This is a prayer to agni 
seeking protection particularly from the fiery maruts. The first verse refers to agni as 
jatavedas. MPRV describes the technicalities of this word quoting the Brhaddevata (BD) an 
important ancient authority on preserving the tradition of RV?. As per this, RV seers call 
terrestrial fire agni, fire in the mid-space jatavedas and fire in the sky vaisvanara. There is a 
mystic meaning to the word jatavedas, but the localization of this fire is again mentioned in 
BD with the extra information that this fire is known to all (or seen by all) created again and 
again in mid-space’. This agni is thought about at every syzygy by offerings (v.4). The next 
verse (v.5) is interpreted differently by Sayana and Skandasvamin. MPRV provides both the 
meanings, the one by Skandasvamin reads more realistic. As per this, agni is seen all through 
the nights in different colours and is brighter than even the light at day break (usaso mahan). 
In (v.7) agni is praised as one who is seen to be similar from all places (visvatah sadrng asi). 
Even though he is really at a distance (in the sky) he seems to be near. In (v.9), agni is 
requested to kill with his weapons the enemies of the devout. The next verse is 


yad ayuktha arusà rohita rathe vatajutà vrsabhasyeva te ravah |adinvasi vanino 
dhimaketunagne sakhye mà risama vayam tava || RV(I.94.10) 


When you have yoked the wind driven red (animals) to the chariot, your roar is like that of a 
bull. You cover forest trees by a banner of smoke. Let us not suffer injury as we have 
friendship with you. 


Here the word dhiimaketu seems to be used in the sense of a smoke cover. However the agni 
addressed in this hymn has for its background not any ordinary terrestrial fire but the one in 
mid-space significantly coloured red. The next verse (v.11) mentions that the drops of this 
agni eat grass (drapshah yavasadah). The word yavasadah literally means one who eats 
(burns) yavasa which is taken to be grass by tradition. But this may as well refer to 
destruction of grain fields. Sayana likes to interpret drapsah as flames, but in the context of a 
fire from above, dropping of fiery matter would be apt. This is followed by a request to mitra 
and varuna to protect the poet from the strange fury of the maruts who live in the mid-space. 
The description of maruts is picturesque as, 


avayatam marutam hela adbhutah|| (1.94.12) 


The cry (rumbling sound) of the descending maruts is strange (unprecedented). 


° ihagnibhütastu rsibhirloke stutibhirilitah | jatavedà stutomadhye stuto vaisvanaro divi|| (BD 1.67): 
’ vidyate sarvabhütairhi yadvà jatah punah punah| tenaisa madhyabhagendro jātavedā iti stutah|| 
(BD2.31) 


Sayana explains this to mean, the anger of the gods known as maruts moving below the 
heavens happens to be severe. In the above hymn the word dhümaketu is not used directly to 
refer a comet. But the hymn is about agni that is between the earth and the visible sky. The 
prayer is to ward off the danger posed directly by maruts, with ritualistic connotations linked 
to earthly fires ignited by atmospheric agents. The weapons of agni that could kill enemies, 
but from which protection is sought by the poet, can be conjectured to have been showers of 
stony meteoritic debris. This interpretation would be consistent with the action of maruts at 
other places in RV. 


The only family book using the word dhümaketu is the 8" book of the Kanvas. The first verse 
of hymn (VIII.43) declares this to be a laudation to agni the uninterrupted doer of sacrifice. 
The third verse mentions agni to be burning the forests. The immediate next two verses are 


harayo dhümaketavah vatajuta upadyavi | yatante vrthagagnayah || 

ete tye vrthagagnayah iddhasah samadrksata | usasamiva ketavah || | (VIILA3.4,5) 
Individual forms of swift wind-impelled smoke-bannered fires move in the sky. 

These separated fires shining in the front appear like heralds of the dawns. 


In the next verse (v.6) the black dust raised by the feet of jatavedas as he travels, when fire 
spreads on earth, is described. The physical implication of the above verses would be that the 
composer is describing one or more celestial fiery objects with smoke or dust trails seen 
before dawn. These celestial fires are linked to fire on ground, which may indicate either a 
cause effect relation or a poetic similarity. The objects are many and said to be emphatically 
separated and moving. As a physical picture this fits the description of a meteor swarm 
encountered by earth while passing through the trail of a comet. Here the word dhiimaketu is 
used to indicate swiftly moving objects in the sky. Since the word dawn is used in plural 
(usasam), perhaps this spectacle could be seen for several days before day break in the 
eastern sky. The next hymn (VIIL44) is also about agni. Here in (v.7) this agni is called 
ancient (pratnam) and invoker (hotaram) and the guest of honour in sacrifices (adhvaranam 
abhisriyam). This ancient agni is the object named as Dhümaketu Vibhavasu. 


vipram hotaram adruham dhümaketum vibhavasum |yajnanam ketum imahe || (V1IL.A44.10) 


Tradition interprets the word vibhavasu as one having light for wealth (diptidhanam) and 
identifies him with agni. If here also dhümaketu meant the sacrificial fire of the humans, why 
once again the composer refers to agni as the banner of sacrifices? On the other hand the 
matter-of-fact meaning would be; 


We pray to the wise guileless invoker, the comet (dhümaketu, the smoke-bannered) 
vibhavasu, the banner of (divine) sacrifices. 


It is seen that in the 8" book the word dhümaketu refers to visible transient objects that might 
have included meteors and comets in a general sense. In the tenth book the hymn (X.4) is 
about agni the link between men and gods, who traverses in between (v.2). In the next verse 


(v.3) he is said to be eager to come to sacrifices on earth looking down from above with a 
desire to return. There appears considerable difficulty in interpreting the 5" verse with the 
word dhümaketu. MPRV takes the first part as a question and constructs a meaning with 
which the commentator is not satisfied. The text and the interpretation are as follows. 


kücijjayate sanaydsu navyo vane tasthau palito dhimaketuh |asnatapo vrsabho na praveti 
sacetaso yam pranayanta martah || (X.4.5) 


Where is the new agni born? He is present in the old plants, grey haired, smoke-bannered. 
Though not needing a bath, as he is pure, he rushes to water like a bull.... 


This interpretation reads strained and forced. The simple meaning based on the context of the 
preceding and succeeding verses would be of a fire that is white in colour, seen above a 
forest. Its rush towards water may be a real event of a fireball entering a water body. This 
matches with agni being called jatavedah later in (v.7), the technical meaning of which is fire 
in mid-space. Even though the meaning of the word dhiimaketu in this hymn remains 
ambiguous, it is still linked to a fiery object that approaches a water body, from above. The 
last appearance of the word dhümaketu in RV is in 


devo devàn paribhür rtena vahà no havyam prathamas cikitvan | dhümaketuh samidha 
bharjiko mandro hota nityo vaca yajivan || (X.12.2) 


Here, the word is used in the sense of sacrificial fire with no direct relation to the sky except 
for the qualification bharjikah as in (1.44.3). This completes a brief discussion on the seven 
occurrences of the word dhümaketu in RV. It is noted that all the above hymns are addressed 
to agni, a prominent deity in RV. Interestingly in the tenth book agni is called bhasaketu that 
means /ight-bannered, which is nearly the opposite of dhümaketu, the smoke-bannered. 


yamasa krpanilam bhasaketum vardhayanti | bhrajate srenidan || | (X.20.3) 


Sayana interprets the word bhasaketu, as flame bannered fire or one who gives out light. It is 
not clear why this should not have been the name of a celestial object, for, in the very next 
verse this fire is described as who when he moves up penetrates the ends of the sky, illumining 
the firmament. Further the hymn lauds this fire as one that is standing above the sacrificial 
altar. Traditionally the phrase sadma minvan purah eti in (v.5) is interpreted to mean that this 
fire measures the fireplace by his movements. This description would be more suitable for a 
bright celestial object that was stationary for some time and then started moving as though 
measuring the sky. Sayana's explanation of this as representing the sacrificial fire amply 
indicates that the Vedic sacred fire on earth is a symbol or simulation of a visible bright 
celestial object ritualistically invoked through special hymns. In (v.9) this fire is described to 
move straight in a big car showing colours, white, black, red and crimson. A cosmological 
background is also indicated here, since the car of bhasaketu was fashioned by the Creator. 
On the whole this hymn is consistent in describing a comet-like celestial object, out of which 
some aspect of the terrestrial religious fire, as described in the later Yajurveda Samhita and 
Brahmana texts, has been modeled. Similarly the word vrsaketu may be related with an object 


seen in the night sky. This name appears in the hymn RV (X.92) attributed to Saryata son of 
Manu. 


yajnasya vo rathyam vispatim visam hotaram aktoratithim vibhavasum |socan suskasu 
harinisu jarbhuradvrgaketuryajato dyàm asayata || (X.92.1) 


This ketu has some connection with vibhavasu who was described in the hymn (1.44) 
considered previously. Here also vibhavasu is called the guest of the night similar to (1.44). 
Sayana interprets the first half as a call to gods for worshipping vibhavasu. His statement 
paricarati iti sesah is an assumption. The second half is independently taken to mean the 
giver of desires (vrsà), the banner (ketuh) reposes in heaven. In line with Sayana, MPRV 
gives the meaning of the above verse as 


You (gods, adore) the charioteer of the sacrifice, the lord of men, the invoker of the gods, the 
guest of night, the resplendent (agni). Blazing amid the dry (bushes) preying upon the green, 
the showerer of desires, the banner (of light), the adorable, reposes in heaven. 


Since vibhavasu is a guest of night (aktoh atithim) with its location in the sky (dyam 
asayata), the word vrsaketu most probably refers to a comet of that name. 


Maruts 


The above brief review brings out the major physical characters of agni called dhümaketu, 
but clearly in relation with two other celestial objects namely maruts and vibhavasu. Maruts 
are well known Vedic deities, taken to be representing winds and thunder storms inducing 
rain by traditionalists as well as by modern scholars. However, their explicit relation with 
dhümaketu provides a clue to their correct decipherment as meteoritic storms. Maruts are a 
group of deities, usually known as the sons of Rudra and occasionally directly as Rudrah. 
The key discriminatory feature of maruts is that they are a collection of individuals who 
could be seen and hence countable in some sense. They are said to be separated among 
themselves. They increase by two and three and their count varies from twenty-one (1.133.6) 
to forty-nine (VIIL28.5) to sixty-three (VIII.96.8). They could even be seen in waves of 
thousands (1.168.4). If these properties were to be reconciled with a physically possible 
natural object, maruts have to be taken as a shower of meteors. No doubt there are hymns 
associated with maruts that refer to lightning, rain, wind, thunderous sound and consequent 
shaking of trees, people and mountains. However, seen in the perspective of a celestial agni 
called dhümaketu being a comet, the above actions of maruts are more valid for a swarm of 
meteors rather than for a monsoon thunder storm. 


Maruts are closely associated with Indra in many hymns and these read like recollection of 
past events for a ritual. There is palpable spontaneity in the hymns to maruts with the figures 
of speech and epithets picturesquely describing a rare spectacle. In all, thirty-three full hymns 
are devoted exclusively to maruts and these deities are mentioned more than five hundred 
times by name in RV. Hence it is not possible here to discuss all the occurrences and the 
differing nuances of this word, used always in the plural, spread over the ten books of RV. 
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Interest here will be limited to descriptions of maruts that are graphic and hence appear like 
direct observations or recollections of some past episodes. 


Maruts come (to earth) along with agni from above. They are brilliant with terrible forms and 
kill people. Maruts sit as deities in heaven, above the luminous vault. They move the 
mountains and disturb the oceans (1.19.6, 7). Here, following Sayana, MPRV argues that 
however strong a wind may be it cannot possibly shake hills, and hence the word parvatan 
should be taken as clouds and not as mountains. But if maruts are taken naturally for what 
they are, namely extra terrestrial objects, they could have shaken mountains with air blasts 
and impacts. In the next verse maruts are described as widening with their light (rasmibhih 
tanvanti| 1.19.8) and storming the oceans with their power. The earliest angiras was agni, to 
support whom maruts were born with their glittering spears (1.31.1). Here traditionalists take 
maruts to be winds with the assumption that the word rasmibhih should mean 
suryarasmibhih. That this is an uneasy explanation is clear when we note that MPRV says 
that vayu and maruts are distinctly different deities not only in the text of RV but also in the 
practice of Vedic rituals. 


Three hymns (1.37-39) dedicated to maruts highlight their meteoritic nature, as being self 
luminous and spotted. The poet says in first person that he can hear from where he is located, 
the roaring sound of maruts (1.37.1-5). In the next verse the poet wonders, who could be the 
strongest among the maruts, since they shake heaven and earth like mere trees? The common 
man is said to be protecting his dwellings from the (impact of) maruts. 


nivo yamaya manuso dadhra ugraya manyave | jihita parvato girih || (1.37.7) 


To withstand your ferocious journey man has strengthened his dwelling with columns. Even 
rugged hills get crushed (at your approach). 


Maruts have mowed down men on earth and have made mountains fall. Wherever the group 
of maruts goes, everyone is sure to hear their roaring sound (1.37.12, 13). Maruts come from 
the sky to the earth, but not the other way round (1.38.2). That maruts could not go back from 
earth 1s ingeniously expressed as, 


yadyüyam prsnimataro martasah syatana | stotà vo amrtah syat || (1.38.3) 
Children of Prsni! You may become mortals, but let those who laud you remain not dead. 


Maruts are sure to bring airless showers to deserts (L38.7). MPRV wonders why the word 
airless (avatam) has been used to describe showers (miham). This doubt arises if miham is 
taken as ordinary rain. An intense meteoritic shower can make the target region airless for 
some time, which fact was known to Vrddha Garga a later astronomer’. It is repeatedly said 
that people were afraid of maruts. If these deities were really harbingers of monsoon rainfall, 
the following descriptions read out of place. 


è patanti gagane colkah sanirvata digo dasa| sajvalangaradhiimadyah stiryasyabhimukha iva || (Unpublished 
Manuscript No.1402, RORI, Alwar. Also quoted by Ballalasena in his Adbhuta Sagara.) 
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adha svanat marutam visvam à sadma parthivam | arejanta pra mànusah || (1.38.10) 
At the roar of the maruts, every house on the earth shook. The people also trembled. 


paraha yatsthiram hatha naro vartayathà guru| vi yatana vaninah prthivyà vyasah 
parvatanam|| (1.39.3) 


When you overthrow what is stable and whirl away what is heavy, your course is through the 
forests and the mountains. 


à vo maksü tanaya kam rudrà avo vrnivahe |gantà nünam no’vasa yatha puretthà kanvaya 
bibhyuse || (1.39.7) 


Sons of Rudra! We pray to you for the quick protection of our progeny. Like you came once 
previously, come for the sake of frightened Kanva. 


Nodha Gautama in hymn (1.64) describes maruts as having fearful forms. They are drop-like 
(falling objects) and shining like suns (asurah ghoravarpasah drapsinah surya iva sucayah | 
1.64.2). It is indicated that maruts induced winds and rains before their arrival. This seems to 
have been the reason for the traditional interpretation of maruts as storm deities before 
rainfall. In the hymns (L86, 87 & 88) Gotama Rahugana mentions that maruts were 
worshipped by people since many years seeking protection. Maruts are described as having 
wheels of gold and rushing like boars with tusks of iron (ayodamstran vidhavato varahün). 
The epithet asurah above does not indicate any ethnic group but just that maruts as deities in 
the sky threw stones and other objects towards earth. The word asura is derived traditionally, 
as explained by Sayana, from the root asu ksepane (to throw). 


Hymns (1.166) onwards by Agastya further reveal the physical side of maruts. All creatures 
on earth along with their dwellings shake in fear that they might get hit by the weapons of 
maruts. The tearing weapons of maruts hit animals like well aimed darts. Maruts are visible 
at a distance shining like stars (dūre drso ye divya iva strbhih| 1.166.11). Their visible hair- 
like extension is figuratively described as Rodasi, their companion with disheveled hairs 
(visita stuka 1.167.5). Maruts, although formless, seemingly have a form. They are self born 
and always tremble in their path. They come in thousands like waves on water (1.168.4). 
They came down to earth together effortless, with burning looks and shook the mountains 
(svayuktah divah vrtha ava ayayuh...bhrajadrstayah drlhani cit acucyuvuh || v.5). The next 
verse, indirectly mentions that they enter the sea. Maruts on their approach gleam like 
serpents (ahi bhanavah). The material of the weapons of maruts is made clear by Agastya as, 


Far be from us, your impetuous shaft. Far from us be the stone you hurl (1.172.2) 


In the second book, sage Grtsamada prays to Rudra 


parino heti rudrasya vrjyah paritvesasya durmatirmahi gat|| (11.33.1 & 14). 
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....O, father of maruts, do not exclude us from seeing the sunlight.... Let not Rudra's quoits 
have us as targets. Let his frightening anger avoid us. 


Even though maruts poured in, the material they rained is not said to be ordinary water. It is 
described as Soma, ghee, milk, honey or a liquid coloured like honey. Maruts showered 
medicines which were accepted by Manu the ancestor of the poet (11.33.13). 


If one agrees to the principle of internal consistency as an approach to understand RV, one 
can not assign different meanings to the same word used in very similar contexts. Doubts 
arise about the words parvata and giri occurring in connection with maruts. Traditionalists 
take this to be mountains in some verses but as clouds in other places. A typical example of 
this ambiguous interpretation is in hymn (11I.26) attributed to Visvamitra. Sayana assumes 
maruts produce a rain of water and hence takes the word parvatan to mean clouds, where as 
there is nothing in the three verses (III.26.4-6) to indicate ordinary rainfall. The statement 
marutah pravepayanti parvatàn should normally mean maruts shake the mountains. This 
remains consistent in all places if maruts are understood to be representing meteorites or 
fragments of extra terrestrial objects falling on earth. 


Ten of the thirty-three hymns devoted to maruts are found in the 5" book. These are 
important since tradition holds hymns (V.52-61) to be the inspired composition of seer 
Syavasva. Hymn (V.52) is a laudation in which maruts are said to be capable of exceeding 
the nights in their travel, which means they were visible in day light also. In (V.52.7) they are 
praised as seen in the sky, on earth and in the rivers. Specifically they are found in River 
Parusni (v.9). Maruts dug a well for Gotama (v.12), as in RV (1.85.10-11) which in physical 
terms would mean creation of an impact crater. This hymn ends in (52.17) referring to River 
Yamuna. The next hymn (V.53) starts wondering who knows the origin of maruts? They 
release their treasury for their devotee (v.6) and help release parjanya (rain water?). Further, 
in (v.9) six more rivers Rasa, Anitabha, Kubha, Krumu, Sindhu and Sarayü are linked with 
maruts. The prayer in (v.13, 14) is for the material showered by maruts namely, seeds (bijam) 
and water (Gpah). Hymn (V.54) is a laudation to the force or power behind the group of 
maruts, who with stony weapons (asma didyavah) disturb mountains. They, children of 
Rudra, shake everything like a boat on water, day and night, and disturb forts difficult to 
enter (durgani). Hymn (V.55) is a prayer in which maruts are described to make a shower 
out of the sea (samudratah). The material carried by them is called purisa, which is not rain 
water, but assumed to be so by Sayana. Hymn (V.56) is an invocation to maruts to come 
down to earth from above. Effortlessly, maruts bring down the rocks of the mountains. In 
(V.57) they are called vasimantah, as in (1.87.6). As per Yaska this refers to weapons made of 
stones or to voice. Clearly, this epithet refers to stony meteorites making rumbling sound as 
they approached earth at high speed. Maruts are in the form of large drops (purudrapsah) and 
carry the name amrtam. Hymn (V.58) contains verses in which maruts are associated with 
water. But in (v.5) maruts are described to be of equal measure like spokes (in wheels) and 
(length of) days. Traditionalists take the first verse of hymn (V.59) to describe rainfall, by 
stretching the word arnava to mean clouds. However, direct reading of the verse only 
indicates a shower of bright materials getting into the seas. The next verse (V.59.2) does not 
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refer to rainfall, but to the trembling earth compared to a shaking boat. Hymn (V.60) is 
similar to others in highlighting the power of maruts to disturb the mountains. 


parvatscinmahi vrddho bibhaya divascitsanu rejate svane vah | yatkrilatha maruta rstimanta 
apa iva sadhryanco dhavadhve || (V.60.3) 


Hey maruts! When you start playing, even the ancient big mountain fears your sound. The 
lofty regions of the sky tremble. Carrying spears you rush together like a stream of water. 


The comparison apa iva in the above verse, should put to rest doubts about maruts being 
agents of rainfall. Their stormy shower was only /ike a water stream. 


In the sixth book of RV, hymn (VI.66) describes maruts as samànam in the first verse. 
Sayana explains, maruts are always of the same form (marutah sada samanaripah) and 
quotes RV (V.60.5) to emphasize that there are no elders and youngsters among them 
(ajvesthaso akanisthasa ete). The next verse (VI.66.2) mentions that maruts shine like fires 
and increase by two and three. They are dustless and created with gold, wealth and power. 
The MPRV meaning for the word girayah in (VI.66.11) as clouds unnecessarily negates the 
above realistic description of maruts as visible transient objects. 


The lauds to maruts in the seventh book by Vasistha are similar to the hymns by other seers. 
May your weapons be far from us, is the constant prayer (VIL.57.4). The birth of maruts was 
with great commotion. They were fast, fierce and wrathful. The whole world was afraid to 
look at them during their brightened travel (VII.58.2). 


In the eighth book there is some further interesting information about maruts. The seventh 
hymn describes maruts in the same way as in other books, but is emphatic on the hills and 
peaks getting physically affected. Like hills control themselves (bend) at the arrival of 
maruts, even rivers control their flows (VIIL7.5). This meaning is acceptable to Sayana also. 
The last three verses of this hymn show that maruts should have been extra terrestrial objects 
hitting hill peaks. These were thought to be connected with a celestial object, referred by the 
generic name agni. 


girayscinni jihate parsanaso manyamana | parvatascinni yemire || 
aksnayavano vahantyantariksena patatah | dhatarah stuvate vayah || 
agnirhi jāni purvyascchando na süro arcisà | te bhanubhirvitasthire || (VI1I.7.34-36) 


(As the maruts arrive) hills get hit and disturbed from their position. Even mountains are 
controlled. Speedy carriers bear the flying maruts through space. They are givers of riches to 
the worshipper. Agni was born previously (among gods) bright like the sun. Then the maruts 
stood surrounding him with their lights. 


The above rendering closely follows Sayana, with the word girayah here being taken as hills 
by him also. The word aksnayavano is explained by Sayana as traveling faster than the eyes. 
There is one more hymn lauding maruts in the eighth book by Sobhari Kanva. In this we find 
a reference to maruts disturbing islands and deserts (VIII.20.4). In this hymn the 13" verse 
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informs that even though maruts are many and extend widely like a sea, they are known by 
only one name as per ancestral tradition. In (VIIL 20.17), maruts are qualified as sons of 
Rudra (rudrasya sünavah) and as asurasya vedhasah. The word asurah is explained by 
Sayana at many places as one who throws, derived from the root asu ksepane (to throw). 
However in the present verse he interprets asurah as creator of clouds, which hardly fits the 
context. The direct meaning of one who throws (stones/missiles) is appropriate here also, 
since the falling objects would have been like stones. 


In the tenth book hymns (X.77 & 78) are devoted to maruts. These appear to have been 
composed after the status and position of maruts 1n the sacrifices had been finalized. Oblation 
to maruts is mentioned in (X.77.7), which is not so conspicuous in the other books of RV. An 
interesting highly technical simile describes the motion of maruts as, like the nave of a wheel 
with spokes (rathanam na ye arah sanabhayah | X.78.4). Sayana explains this in detail as; 
even though maruts are several, they move equally spaced like spokes connected at the center 
of a wheel’. The descriptions of maruts in the various hymns are broadly similar, with minor 
differences which indicate repetition of the same natural event with variation in the details. 
Inducing rain was not the main function of RV maruts, as assumed by the tradition and later 
classical Sanskrit literature. Relation with water is a minor detail mentioned in the 5" book, 
but otherwise the majority of the hymns uniformly describe maruts as a collection of bright 
objects that moved in swarms, appearing even in day times. They made a characteristic sound 
inducing fear in men. They were known to bring stones hitting the hills and the ground. At 
least once they created a crater with water for Gotama. This poetic but nevertheless realistic 
description cannot possibly be valid for any event other than a cluster of meteorites or 
fragments of an asteroid hitting the earth. 


Vibhavasu 


Our study of the word dhümaketu shows that this fire in the sky was related with maruts and 
also with vibhavasu. From a detailed study of RV text it is seen that maruts, beyond 
reasonable doubt, must have been showers of meteors and/or meteorites. Since comets and 
meteor showers can have causal connections, it appears that vibhavasu in some places of RV 
refers to a comet. This word is interpreted in the tradition of Sayana as fire qualified as 
wealth of the night, which is the literal meaning obtained by breaking the word into its two 
components vibhà and vasu. Even in this sense it retains in its name a significant comet 
image. The word vibhavasu occurs in the first (1.44.10), third (III.2.2) and the fifth (V.25.2, 
7) books. Next it is used five times in the eighth book, twice in the 9" book and thrice in the 
10" book. 


In the second verse of the agni-vaisvanara nivid (1II.2) by Vi$vamitra, the birth of agni is 
described. As per the Brhaddevata, nivids indicate the qualities of the deities addressed in 
such hymns. Agni is here described as brightening heaven and earth at his birth. He is 
qualified also as visam atithih vibhavasuh. This 1s taken as guest of men, affluent in radiance. 


sanübhayah samaànabandhanà ekasminnevantarikse vartamanah || (Sayana’s commentary on RV X.78) 
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Since the word vis means maruts in several other places, here also the agni referred must be 
related with maruts. As per the Brhaddevata vaisvanara is fire in the sky, jatavedas fire in the 
mid-space and agni the fire on earth. In the 14" verse of (III.2) the prayer is to the fire seen at 
daybreak, emblem of the sky, a big horse (usarbudham divah ketum mürdhànam vajinam 
brhat|). The implied meaning of the hymn is that, vibhavasu was a horse-like fire seen in the 
eastern sky early in the morning (rochanastham). This leads to the inference that the word 
here stands for a comet. 


In RV (V.25.2) the reference is to the fire praised as vibhavasu who was kindled in the past 
by gods and seers. Further in (v.7), this agni is addressed as vibhavaso, because from him 
riches come out. Quite interestingly in the 8" verse this fire is lauded as self effulgent in the 
sky, making thundering sound and is said to be like a huge rock (brhat graveva ucyate). It is 
generally observed that the word Vibhavasu is used in RV with differing meanings, but it 
refers to a celestial figure, identifiable as a comet in a few places. 


Many More Comet Images 


The reference to dhiimaketu identifiable as Comet appears in the relatively late books of RV 
namely, the first, eighth and the tenth mandalas. However, there are distinct references in the 
earlier books of RV to an ancient fire in the sky correlated with agni, vaisvanara, matarisvan, 
arvan, ajaikapat, ahirbudhnya, pusan and other deities. Hence, in the earlier layers of RV 
transient celestial objects might have been described using nomenclature the original physical 
meanings of which might have been forgotten. The only way to address this issue is to see 
how likely such celestial fires match with known modern comet and/or meteor images. To 
keep the discussion brief, only three such instances are considered here. 


The famous hymns (1.162 & 1.163) on Asva by Aucathya are traditionally taken to refer to the 
Horse-sacrifice (Asvamedha). But these hymns primarily describe a bright horse-like moving 
object in the sky. This event in a slightly different form appears also in the Mahàbharata'". In 
hymn (1.162), the celestial horse, a replica of which is sacrificed in the Asvamedha is 
described. This is the medhyasva (sacrificial horse) born out of tvasta (1.162.19). This 
particular verse has two meanings referring to both the divine horse which was killed by gods 
and the terrestrial animal which is to be similarly sacrificed by men. MPRV quotes the 
Taittiriya Samhita to clarify the close relationship between tvastd and arvan”. The deity 
called arvan was the first born in the sky, making sound, with wings of falcon and ankles of 
deer (1.163.1). This horse given by Yama was harnessed by Trita for Indra to ride. Here the 
word Yama is interpreted in the Nirukta as agni, which as per Sayana would indicate the 
simultaneous birth of agni and Indra. In (v.3) this arvan is said to be threefold with three 
bonds in the sky (trini divi bandhanani). Sayana interprets these three bonds to be similar to 
the three ropes with which an earthly horse is held". Further, the seer describes the sequence 


? tvastri tu saviturbharya vadavariipadharini | asüyata mahabhaga sa’ntarikse asvinavubhau || 

mahat hayasiro bhütvà yattad vedavido viduh | tamagnim udgiran vaktrat pibatyapo mahodadhau|| 
(MB. Adi Parvan 66.36 & 180.22) 

“ tvastá viram devakamam jajàna tvasturarva jayata asurasvah|| TS (V.1.11) 

? ühuste trini divi bandhanani|| TS (IV.6.7): 
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in which he saw the horse. In (v.5) he says; J saw your reins (te bhadrà rasana apasyam). 
Next the poet saw the head of this horse. MPRV reports two types of arranging the words of 
(v.6), to yield meanings applicable to the earthly horse and the heavenly horse respectively. 
In the derived meaning, the horse is said to be going from the earth by way of heavens to the 
sun. The primary meaning is; the poet in first person says that he saw the head of the horse in 
the sky flying down towards the earth (diva avah patayantam patatri..... sirah apasyam || 
1.163.6). This is continued in the next verse to inform: 7 beheld your best form at the cow’s 
foot (te rupam uttamam apasyam ......à pade goh|). Sayana takes the word goh pade to mean 
the sacrificial place on earth, which is the secondary meaning of the hymn suited to the 
sacrificial tradition. However, primarily for an object seen in the sky it should have been 
natural to mention its location with respect to the stars and hence one should take cow 's-foot 
as the naksatra with that meaning which is prosthapada (Pegasi). Reference to this location 
appears again in RV (III.39.5 & IX.71.5). The hymn which so far described a single object, 
refers in the next verse (v.10) to multiple celestial horses comparing their flight to that of a 
line of swans (hamsá iva sreniso yatante|). This picture is a plain indication of transient 
celestial objects flying like birds in a line. This simile is again used in (III.8.9) to describe the 
arrival of yüpah, the sacrificial columns of gods in the sky, which has an inbuilt comet image. 


The 48^ hymn in the 6" book is about agni and maruts. The sixth verse in this hymn 
describes the sight of agni moving in the night sky along with smoke. He with attractive 
colours becomes visible pushing aside the darkness and stays through the night (dhimena 
divi dhàvate...syavasu urmyasu tamah tirah à dadrse|). From (v.11) onwards maruts are 
praised to bring riches from above. In (v.21) the poet mentions that maruts cover the sky with 
their brightness like the sun and are the cause of killing vrtra. The last verse mentions that the 
earth and the sky got created only once. Similarly the milk of prsni, namely maruts, showered 
only once. Prsni is the night sky dotted with stars, compared to a spotted cow. This hymn is 
inspired by a special sky event to sing a prayer to agni and maruts. 


The hymn to kesins (X.136) has definite comet imagery. This hymn is about bright, long 
hairy objects in the sky. However, the hymn also reflects deeper mystical and philosophical 
thoughts. This hymn has the earliest reference to the concept of vatarasanah, which in later 
Indian astronomy became the invisible air-strings of force holding the planets in their 
position. This hymn perhaps indicates a cosmic view emerging out of traditional knowledge 
and new observations. 


Veiled Sun 


The above analysis of RV, even though limited in extent, makes a case for the ancient seers 
to have witnessed some unusual and spectacular events in the sky. But, the description of the 
purported effects of the transient sky objects on earth is intriguing. When the hymns describe 
distress it would appear that the community had to face some unexpected adverse climatic 
conditions due to a disturbed sky. This is not a farfetched inference when it is noted that in 
several hymns the physical sun is said to be covered by some type of dust, so much so there 
was no recognizable day break for considerable length of time. There are too many hymns 
and legends about this event for us to ignore the absence of sunlight as a poetic license to 


17 


describe the dark night of the human soul or as the prolonged winter of the northern latitudes. 
In RV (L51.4) Indra is said to have established sun after destroying vrtra. In RV (1.86) 
maruts are prayed to remove the darkness and create the light for which people were longing. 
Hymn (1.175) is about Indra stealing Sun's wheel, which is an euphemism for the absence of 
normally expected rise, movement and setting of the Sun. Hymns (1.183 and 184) refer to the 
ending of a period of darkness. In the second book hymn (II.15) is about Indra crushing the 
vehicle of usas, which is a metaphor for a continuous dawn like condition without a visible 
sun. Indra had to be supplicated by men who struggled to get sunlight (II.19). Indra found the 
sun dissolving in darkness near the cow’s-foot (III.39.5, 6). In (4.16.9) Indra is implored in 
the battle for sunlight. Indra is said to have hurt usas, daughter of the sky which refers to 
absence of day break, near River Vipasa (IV.30.9-11). This event is recounted in a slightly 
different form in the tenth book in hymn (X.138). In hymn (V.31.11) when the night was 
ending, sun's wheel is said to have gone backwards. This is again a reference to absence of 
day break and nonexistence of observable sun's movement across the sky. Even though the 
temporal ordering of the various events is left in doubt, the metaphoric texts lead one to 
perceive extreme climatic conditions preceded by uniquely spectacular celestial events. 
Maruts should have had an important role to play in these natural events, since they are said 
to reduce heat and conduct a sacrifice in the heavens (V.54.1). In (V.59.5) it is said that 
maruts are capable of blocking the sun by their showers (süryasya caksuh pra minanti 
vrstibhih|). This has been routinely taken, by many translators, to be a cloud cover on a rainy 
day. However, this interpretation does not match with the immediate next verse, which refers 
to a special event in the sky. 


Like line of birds they flew in lengthened lines from heaven’s ridges to the borders of the sky. 
Rudra's children are all similar with none younger or older. (V.59. 6, 7) 


This must have been a wide meteoritic ring or trail of a comet obstructing the sun's orb being 
seen from the earth. 


In (VL 7.5) vaisvanara is praised to have freed and set the sun in the sky for all to see. A 
similar statement occurs in (X.156.4) mentioning that agni has made Sun mount the sky. 
Several hymns to Indra are prayers for sunlight or laudation after sunlight was restored. In 
(VI.17.5) Indra gives splendour to Sun, which had been lost. In RV (VI.39) the reference is to 
a light called /ndu which brightened the worlds that were not shining. Reference to the 
widespread abnormal darkness appears in one form or other in several places of RV, with its 
all pervasive cosmological, philosophical, mystical and religious influence running through 
the later Vedic texts". Some hymns of RV praise Indra for having given light to sun as in 
(VIIL3.6). A few others (VIII.12.30, VIII.89.7) laud Indra for having fixed sun in the sky. In 
the hymn (X.37) dedicated to Sun, the general prayer is; May we never suffer from want of 
sun’s presence, which is very similar to the verse (II.33.1) from an earlier stratum of RV. One 
of the most cryptic descriptions of the sun being covered up is in the seventh book, 


P citravaso svasti te paramSiyetyaha ratrirvai citràvasuravyustyai và etasyai pura bráhmanà 
abhaisurvyustimevavarundhe || Tai.Sam. (1.5-7) (In ancient times the sages feared that they may not see the 
dawn again. By the Citravasu hymn, it 1s said, they won the dawn.) 
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tanidahani bahulanyasan ya pràácinamudità süryasya | yatah pari jàra ivacaranty uso 
dadrkse napunar yatival| (VII.76.3) 


Many days were over before the old sun rose again. In this period Usas was seen behaving 
like a maiden with her lover. 


The above is a plain statement that once, there was a long gap between dawn and sun rise. It 
also implies that the Vedic seers considered this period to be usas or dawn only. Since 
nothing is said about the nights, it is conjectured that they could recognize the passage of 
time as implied in the key phrase ahani bahulani (many days). The immediate next verse 
(VIL.76.4) mentions about the ancestors of the poet rejoicing after discovering the hidden 
light of sun. The above incident and the verse are perhaps the basis for all later legends 
associating Prajapati (Creator) with usas (his own creation figuratively called daughter) as in 
the Vedic Bráhmana literature". 


Discussion 


As is known agni and Indra are the most important deities in RV. This is true, not only in a 
statistical sense, but also in terms of the importance they have carried in the Vedic rituals and 
literature devoted to the elucidation of RV. Even though the original agni of RV was clearly 
celestial, the terrestrial sacrificial agni assumed greater significance in the traditional 
(vajfüka) interpretation of RV by Sayana and others before him. The reason for this is not 
difficult to find. The Vedic religion of yajna on earth is a replica of what the gods did once 
upon a time. This yajna of the gods was of celestial origin with its effects reaching the earth. 
Hence this was of profound spiritual significance to the originators of Vedic religion and 
philosophy to raise questions about the place of man in the universe culminating in the 
Vedanta or the Upanisads. There are several instances in the Vedas where this point is stated 
either metaphorically or even directly. In the second book (11.21.5), Usijs (Angiras) are said 
to have found the path by means of yajña. The allegorical reference is to the overthrow of 
vala to get the waters released. RV hymn (VIII.89) by Nrmedha and Purumedha (Angiras) is 
about Indra supported by maruts as a group. In this hymn the principle of yajña is said to 
have originated when Indra spread between the earth and the sky for killing vrtra. This yajña 
of gods had a corresponding sacrifice on earth also, which in modern parlance could be called 
a natural disaster. Maitrayant Samhita mentions that gods did a sacrifice at Kuruksetra'. This 
is confirmed with further elaborations in the Taittiriya Aranyaka'®. Taittiriya Brahmana 
categorically states, maruts killed Prajapati's creatures because they (maruts) were not 
initially worshipped by the people. Prajapati (Progenitor of people) had to behold a particular 
offering and present it to maruts in order to save his creation". A similar statement occurs in 


4 prajapatirha svàm duhitaramabhidadhyau| divam vosasam và mithunyena yasyamiti tam sambabhüva || 
$B.(1.7.4.1-4) 

P devà vai sattramásata kuruksetre|| Mai. Sam. (IV.5.9) 

1  devà vai  satramásata...tesàm — kuruksetram — vedirüsit| — tasyai — khàndavo — daksinardhamasit| 
targhnamuttarardhah| parinajjaghanardhah| marava utkarah || Tai. Ara. (5.1.1) 

 samvatsaro vai prajápatih| samvatsareaivasmai prajah prajanayat| tah prajà jàtà maruto’ghnan asman api 
na prayuksateti| sa etam prajapatirmarutam saptakapaálam apasyat| yah purvah prajah asrksi| marutasta 
avadhisuh || Tai. Bra. (1.6.2.2-3-4) 
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the same text about maruts disturbing the work of Prajapati'®. Since RV is the earliest among 
the Vedas, other texts derive inspiration from RV for their contents and practices. Thus Vedic 
literature has evidences to infer, the sacrifice by the gods through the agency of meteoritic 
storms called maruts in RV might have depleted population in the northern parts of ancient 
India. 


The present study started by tracing the word dhümaketu. In the sequel maruts and vibhavasu 
were found to be intimately connected with the fiery dhimaketu. Vibhadvasu could be the 
name of one or more comets but the evidence is equivocal. It is possible this word was used 
in some hymns as a qualification for agni, which depending on its location was called by 
different names. In one place significantly, vibhavasu is said to be like a big rock (V.25.8) 
making one surmise that the ancients had guessed the basic nature of these near earth objects, 
sometimes called deities but at other instances as demons, correctly. It is maruts that get more 
space than the other two objects considered here, almost competing with Indra and agni with 
whom they are any way closely related. The minimal commonality in the physical feature of 
maruts, is their countable membership to a group (gana), unlike undifferentiated masses of 
clouds or sheets of water. The Brahmana texts explain that maruts are vis; the groups (or 
clans) and this means their abundance in the skies'^"?. The perception of the RV composers 
(1.27.12) was that as in their community traders and agricultural people (vis) were in 
abundance, so were maruts abundant in the sky. The Taittirrya Brahmana declares this 
explicitly; maruts are the most numerous among the gods”. 


Three broad phases can be discerned in the description of maruts. The first, probably the 
earliest in time, are hymns which express awe at the approach of maruts. These also express a 
sense of fear that maruts are prone to kill people on earth. In the second group are prayers so 
that the shower of stones may avoid the worshippers of maruts. The third layer contains 
hymns wherein maruts are invoked to come to prayer or worship. It may not be wrong to 
conjecture that this trend should have been directly matching with the frequency of the storms 
of maruts. We also find hymns in which maruts are prayed to bring medicines and precious 
materials (sanaddhi vo ratnadheyani santi | X.88.8). This should be a later view of maruts 
after physical examination of the falling objects and a feel for their contents. A point to be 
reconciled is the meaning of maruts as wind deities in later literature. We guess, with the 
status of Indra getting downgraded in time to a mere rain god, maruts always linked with 
Indra, were also brought down as wind deities. This has happened notwithstanding the fact 
parjanya and vayu are the independent rain and wind deities in RV. 


The later Vedic texts corroborate the above points, since they essentially describe invocations 
and offerings to maruts. The Taittirrtya Aranyaka which, states that maruts were in abundance 
and killed people, also states that there is only one Rudra and the innumerable thousands 


5 maruto yajhamajighansan prajapateh || Tai. Bra. (1.3.4.4) 


? vi$o vai maruto bhümo vai vit || SB. (III. 9.1.17) 
? maruto hi vai devavisah antariksa bhājanāh || Kausitaki Bra. (7.9.16): 
* maruto hi devanam bhiyistah || Tai. Bra. (2.7.10.1) 
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(Rudra’s children) are not seen any more but only remembered”. It also associates a season 
with maruts, namely the hemanta rtu the dewy season which is the two month period ending 
with the winter solstice”. It is most likely; maruts were thought to originate from a particular 
object in the sky, called Rudra. In many hymns of RV maruts are the children of Rudra, and 
their downward gliding motion 1s described by the unique word skandanti from which the 
proper name Skanda has originated. It is noted here that not in all Vedic literature maruts are 
denoted as Rudra’s children. The Taittirtya Aranyaka differentiates rudragana from marut- 
gana and mentions that the first appear in the grismartu, the two month season ending with 
the summer solstice before the rainy season starts. The latter appear in the hemantartu, as in 
the Taittirtya Brahmana. The commentators mention that both are sky deities appearing in 
their respective seasons. Rudragana is described as being white robed and recurring with the 
summer season^". The second group appears red with anger as though ready for battle in the 
dewy season”. It is easily recognized that both are meteor groups separated by six months. 
This again makes a case for ancient sky observations and earthly rituals going hand in hand. 
It also hints at the development of observational astronomy starting with the identification of 
seasons, connected with the observable meteor showers, which once should have caused 
destruction on land. This raises the question whether marut was a generic word for all types 
of meteoritic activity or it referred to particular types. This cannot be answered definitively at 
present. Ulkà the popular word for meteorite in classical Sanskrit is already in use in RV. 
This word in plural occurs in (IV.4.2) where agni is asked to cast his firebrands (meteors) 
around. Again u/kà appears in the singular in (X.68.4) where a meteor is said to be cast down 
from Sun. The group nature that is special to maruts is absent in the occasional meteor called 
ulkd. It is not the case that the composers of the 4" and the 10" books were not aware of 
maruts. But they deliberately brought in a new word to discriminate maruts from other 
transient falling objects. The Sadvimsa Brahmana further brings in new terminologies and 
events faravarsa or star showers, and dig-daha meaning blaze of the cardinal directions or 
zodiacal light in addition to u/kà and ketu. 


Modern Concepts 


Only a small sample of RV hymns is investigated in the present study. But, if the events 
described in these were descriptions of real events, either by direct experience or based on 
family tradition, the situation would indicate the occurrence of an ancient natural disaster 
attributable to meteoritic showers, comets, dust veils and climate alteration for an extended 
length of time. Evidence for such a severe natural disaster to have occurred in ancient India is 
available also in the Mahabharata and the Skanda Purāņa”. 


? ya eko rudra ucyate| asankyatah sahasrāni smaryate na ca drsyate|| Tai. Ara, (1.12.1) 

? hemantartund devah marutastrinave stutam || Tai. Bra. (11.6.19.2) 

S visesanam tu vaksyamah| rtünàm tannibodhata| suklavasa rudraganah | grismenavartate saha | nijahan 
prthivim sarvam || Tai. Ara. (1-3-3). 

^ abhidhünvanto abhighnanta iva| vátavanto marudgandh| amuto jetumisumukhamiva| sannaddhàh saha 
dadrse ha| apadhvastairvastivarnairiva| visikhasah kapardinah| akruddhasya yotsyamanasya| kruddhsyeva 
lohini| hematah caksust vidyat| aksnayoh ksipanoriva || Tai. Ara. (1.4.2) 

°° Profile of a natural disaster in ancient Sanskrit literature. By R.N.Iyengar; Ind. J Hist. Sci., 2004; 39.1. pp. 
11-49. 
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In recent years scientific evidence for near earth objects to have impacted earth in the past has 
been growing. The path of the Taurid group of extra terrestrial objects consisting of meteors, 
meteoroids, asteroids and Comet Encke intersect the orbit of the earth making earth 
vulnerable for impacts from these objects. Some of these objects instead of reaching the 
ground may vaporize in the atmosphere leading to air blasts and fires as it happened in 
Tungska, Siberia in 1908. It is held by astronomers that in the last 10,000 years Comet Encke 
split and further disintegrated to leave a trail of debris which caused dust veils that would 
have temporarily blocked sunlight reaching earth*’**. Thus, the Rgvedic descriptions of 
maruts killing people on earth, birth of agni and the Horse in the sky, vrtra covering the sun, 
Indra restoring sunlight, breaking down of visvariipd son of tvasta and celestial deities 
coming down to earth (India) to become important in cultural and religious practices, are to 
be taken as natural events of low probability but not impossible to have happened in the 
fourth millennium BCE or earlier. 


Chronological Footprint 


The relatively late usage of the word dhiimaketu in RV has chronological significance for 
understanding the development of astronomy in ancient India. The word dhümaketu for a 
transient celestial object in the RV and in the AV is in harmony with the use of the word to 
indicate a comet in later literature. This acquires significance since, names of some of the 
Vedic deities (devata) coincide with the names of comets and other non-planetary objects 
described by Parasara, Vrddha-Garga, Narada and Devala who have left records of what may 
be called scientific literature prior to the development of mathematical astronomy in India”. 
Parāśara knew twenty six comets (ketu) long before Varaha-mihira (6" Cent. CE) stated them 
in the wrong order in his Brhatsamhita. The last comet of this list was called the dhimaketu. 


The most conservative dates for RV agree that the canons were closed, including the late 8" 
and the 10" books, by 1500 BCE. This, situation not only supports the deciphering of some 
RV deities as transient celestial objects, but also indicates the existence of a parallel tradition 
of sky observations contemporaneous with what is mentioned poetically in RV. Para$ara and 
subsequently Vrddha-Garga had more things to say about comets. These conspicuously 
included their specific names, year number, and position in the sky, movement, color, 
visibility, duration, and effect on earth. They also classified meteors (ulka) into five types. 
Para$ara and Vrddhagarga mention that a graha (grasper) called Tvasta can darken Sun and 
Moon at odd times. Varaha-mihira, a votary of mathematics for predicting eclipses severely 
criticizes Parasara for his eclipse divination methods, but retains the above legend in his 
writings. We conjecture that strong belief in the historical reality of such a rare event should 
have been in the collective memory of the community since the start of the Rgveda, for 
Varaha to accept its possibility and retain this event in the Brhatsamhita. 


Interestingly, maruts and correlated sky objects do not refer to the moon directly. References 
to the moon, months, intercalation, eclipses probably belong to another strata of RV coming 


?! The Cosmic Winter. By Clube and Napier; Basil Blackwell; U.K. 1990. 
?* Rogue Asteroids and Doomsday Comets. By D. Steel J. Wiley & Sons New York. 1995. 
? Iyengar R.N., Archaic Astronomy of Parásara and Vrddhagarga, IJHS 43.1, pp.1-27, 2008. 
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after the havoc caused by maruts and the consequent climate alteration effects subsided. It is 
as if the original group of people left their memories of a divine (celestial) catastrophe in 
poetic language upon which their successors added further observation of the sky leading to 
lunar and solar rituals. An algorithmic calendar attributed to Lagadha became a necessity for 
timing the rituals. The Rgveda is well aware of eclipses and their recurrent nature. This is in 
contrast to sun getting veiled due to atmospheric dust or trail of comet debris. While the 
observation of a solar eclipse by Atri is easily recognized, lunar eclipses are metaphorical 
invoking agni to a yajfía when moon appears red in colour. The number 3339 mentioned 
twice in RV is explained by the Brahmanda Purana unambiguously as a lunar number. This 
symbolic connection between the above Rgvedic number and the eighteen year eclipse period 
is discussed in the next chapter. 


23 


2. Eclipse Cycle Number 3339 in the Rgveda 


Introduction 

The composers of the Rgveda and their immediate followers were not just casual onlookers 
of the night sky but were inspired and clearly fascinated with what they observed. They not 
only named an object as dhümaketu the smoke-bannered fire, they also noted that maruts 
appeared always in a group consisting of individually differentiated members, all looking 
similar, but moving together as if they had a central axis. The spectacle should have been so 
attractive the observers liked to count the numbers in the group or gana, out of which ganita 
(Mathematics) evolved. It need not concern us here whether this counting was out of fear or 
for adoration or out of just curiosity. We need not also wonder whether these numbers were 
correct or not, beyond recognizing that counts of 7, 63, 108 are possible to be counted in 
naked eye observations of a meteor burst or shower. From the evidences presented in the 
previous article one can infer that when a transient celestial object such as a comet apparition 
intervened between sun and earth, the concept of ketu-graha as an object that could mask sun 


and perhaps even the moon arose. 


Eclipses of sun and moon must have been experienced by the Vedic people as they became 
consciously sensitive to the visible sky. The codified darsa-purnamasa rite, observed to this 
day by some aitagnis, indicates a fairly sophisticated stage when time reckoning and the 
calendar had become important. Between such practices and the ancient worship of maruts 
with invocations to celestial fires, what can we infer about possible eclipse observations 
described in RV? This question is not simple to answer, since the word rahu so common in 
later literature does not appear in RV, in stark contrast to the word ketu that appears eighty 
times. The first reference to rahu by name is in the Atharvaveda where the moon, planets, 
meteors, rahu and the dhümaketu are mentioned together. Thus, at least by the time of 


compilation of the Atharvaveda the Vedic community had differentiated the actions of rahu 


30 gam no bhümirvepyamànah samulkàhatanca yat| ....$am no grahahcandramasah samádityasca rahund| 
samno mrtyurdhümaketuh sam rudrah tigmatejasah | Atharva Veda Samhita (XIX.9.7-10). 
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and ketu, as agents capable of masking the celestials. In the later texts of Parasara, Garga, the 
two Epics and classical Sanskrit literature, rahu modeled as a large dark planet is taken as the 
cause of both solar and lunar eclipse. In the RV the well recognized solar eclipse is attributed 
to svarbhanu but description of lunar eclipse is not easily recognizable in the text. In 
hindsight this is only natural, since in contrast to the darkening of sun, moon appears red in a 
total eclipse. Thus for the earliest Vedic observers it was natural to postulate two different 


obstructing agents for the day time and night time events. 


The covering of the sun by maruts, stopping of the chariot of the sun and the many prayers 
for restoration of sun's light cannot be taken as references to solar eclipses. The predominant 
action of vrtra was prolonged masking of sunlight, whereas any solar eclipse could have been 
for comparatively very short durations. However, the word vrtra can be interpreted as one 
who covers and since it is said that he was won over by /ndra, the same imagery might have 
been used in the early periods to describe solar eclipses also. Usage of the same word to 
denote two distinct objects can be reconciled when one can attribute the same type of action 
to the two objects. As is known vrtra is the archetype asura or demon in later purana 
legends. We infer that a negative meaning for the word asura had gradually gained 
acceptance during the RV period itself, as someone who could obstruct celestial objects. This 
is reflected in the legends about maruts that they once killed the children of prajapati because 
they were not respected. Conversely those venerated by people were known as asura, who 
could discharge stony weapons towards earth. The homonyms asura... purvadeva suradvisah 
listed in the Amarakosa support this conclusion"'. The word sura in the sense of deva or a 
deity is not found in RV. The popular interpretation of asura as the opponent of sura is a later 
development in the Brahmana texts. However, in some places in RV, asura are in conflict 
with deva the celestial luminaries of the adhidaiva meaning. Thus it should not be surprising 
to see asura being described as personified dark objects in the sky. In fact we find the word 
asura, that is used to refer to maruts in RV, is also used directly or in a derivative form while 
describing eclipses. We see that in such cases the composers might have referred to the past 
actions of asura covering the sun or some other luminary. This situation no doubt brings in 
some ambiguity in locating references to eclipses in Vedic literature, except when the 
statements are explicit and hence cannot be taken otherwise. 


lasura daityadaiteyadanujendraridanavah| sukrasisya ditisutah piirvadevah suradvisah|| 
(Amarako$a I.1.12) 
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Solar Eclipse 
Indian tradition takes the RV sakta (V.40) to be the description of a solar eclipse. Modern 
authors also agree with this explanation. It will be interesting to briefly review the contents of 


this hymn to appreciate the epithets and terminologies used. 


Oh Sun! When svarbhanu the asura struck you with darkness the worlds became 
like a person not knowing where he stood. (5) 


Indra! While you were removing the illusions of svarbhànu that spread 
below the sun, Atri by his fourth prayer rescued Sun concealed by darkness. (6) 


Let not the violator devour me with darkness. You are Mitra whose wealth is truth. 
Let you and King Varuna protect me. (7) 


Then, Atri bringing the stones together, offering prayers to deities dispelled 
the darkness and placed the eye of Sun in the sky. (8) 


Only the Atris and none others, could subsequently find Sun whom 
asura svarbhanu struck with darkness. (9) 


Several interesting information can be gathered from the above hymn. The above verses (5- 
9) are part of a larger hymn that addresses Indra. Even though the event is popularly known 
as Atri's eclipse, it is Indra who is said to have removed svarbhanu. Sun prays to Atri along 
with Mitra and Varuna seeking protection. After this, it is said that Atri placed Sun in the sky. 
The 9" verse is somewhat unconnected with the previous verses since it refers to the family 
members of Atri and not to any specific Atri. The eclipse shadow called svarbhanu has the 
epithet asura, which is popularly rendered as demon. But from what we found in the 
previous chapter maruts were the original asuras who could throw stones at earth. They had 
also covered up Sun once. However, in RV this word has other positive connotations as being 
powerful and at times even as divine. Here in the hymn RV (V.40) we see the evolution of 
the concept of an obstruction being called asura a derivative of asura who had to be removed 
by Indra. This clear link between dsura and eclipse shadow indicates that wherever the word 
asura/asura appears one has to investigate whether or not any metaphorical picture of an 
eclipse is embedded in the hymn. The above event is also the traceable textual source for the 
legend of rahu equated with svarbhanu being known as an asura in later literature. The word 
asura in the purdnas is more in the sense of an enemy of sura who in turn are equated with 


gods or regent deities. As already noted rahu the eclipse causer appears in Vedic literature 
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first in the Atharvaveda. Since svarbhdnu is àsura, with tenuous connection to maruts, the 
word rahu is likely to be a short form of the epithet varahu used for maruts in RV (1.88). 


After a few more hymns in the same book we read in (V.49.2)” 


Knowing the asura's time of returning, worship the deity savitar with hymns and praises. 
g 8; Ip |y. P 


This verse uses the technical word, prati-prayanam, which means return journey or travel. 
Reference to the return journey of asura and worship of Sun leaves one wondering whether 
this pertains to an expected solar eclipse. This hymn has visvedevah as its deities, in common 


with several other hymns yet to be considered that carry some type of eclipse imagery. 


Visvedevah (VD) 

The group of deities known as visvedevah is of considerable importance in Vedic literature 
and also in Hindu religious observances. It has been the practice to translate this word as All- 
gods, which hardly conveys the role of these deities in the Vedas. A brief review of the 
traditional stand on these deities is important for our further analysis, since visvedevah (VD) 


were also countable like maruts. 


In RV apart from many isolated verses there are fifty-eight independent hymns devoted to 
VD. What was the role of VD in the Vedic world view? On this point, there is difference of 
opinion among the later texts and commentators. In one place in the SB it is said VD created 
the directions". However, in another place they are described as the seasons "^. The attributes 
and actions of VD are varied, but are almost always connected with time and space and hence 
important in our study. Brhaddevatà (BD) of Saunaka an explanatory text describing the 
legends, organization, numbers, and actions of the RV deities, is indispensable in the study of 
RV. As per BD the eleven hymns starting with (V.41) in the 5" book of RV are devoted to 
VD”. According to BD (1.136) all the Vedic deities structured into three sub-groups taken 
together are known as visvedevah. The hymns about VD are also classified into three groups 


(BD 3.42). A list comprising of both individual deities and several sub-groups is given in BD, 


32 ; z "TL EON xs 

pratiprayanam asurasya vidvan süktairdevam savitaram duvasya | 
upa bruvita namasa vijanan jyestham ca ratnam vibhajantamayoh || RV (V.49.2) 
3 vis$vedevàh vaisvanarà disah krtvà tàsvetàm àsisamásasata || SB. (6.5.2.6) 
%4 Havo vai visvedevah tadenam visvairdevaih rtubhih samvidanah || SB. (7.1.1.43) 
35 ko nu vam vaisvadevani ekddasa parünyatah|| | (B.D.5.36). 
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as making up the full VD group ^. BD also provides names of some forty RV seers who had 
understood or realized the nature of visvedevah’’. But, the hymns assigned to many of these 
seers are found to be about agni. The explanation of the Vedic tradition for this apparent 
anomaly is; when agni's cosmic actions are described, such a hymn refers to VD”. What 
was this special cosmic action of agni which took the Vedic seers beyond meteors, comets, 
lightning and the sun that further necessitated a set of countable deities? The answer to this 


question is also available in the Brhaddevata"? 


The seers of Atri family, for removing the ill effect of Sun who was seen (covered) by 


svarbhanu, woke up agni with twenty-seven hymns. (BD 5.12) 


Thus as per the orthodox tradition all the twenty-seven hymns of the fifth book devoted to 
agni have some connection with eclipses. One can easily suspect that this relation between a 
solar eclipse and agni, other than indirectly indicating that Sun was recognized as a form of 


fire, should have been through a connection between VD and agni. 


About the total number of deities recognized by RV there is difference of opinion among the 
commentators. As per the Nirukta even though there are only three natural deities localized to 


earth, atmosphere and sky, due to their separate activities the deities are counted as thirty 


°° saptarsayo vasavascapi devà atharvàno bhrgavah somasiiryah| 

pathyà svasti rodasi coktamantre kuhürgungüraditirdhenuraghnya|| 

asunitirila captya vidhatanurmatirha ya | 

angirobhih sahaitah syuruktamantrasca devatah || 

vaisvanaro hi suparno vivasvan prajapatirdyauh sudhanva nagohyah| 
apamnapadaryamà vatajutirilaspatiscapi rathaspatisca|| 
rbhavah parjanyah parvata gnasca dakso bhago devapatnirdisasca| 

aditya rudrah pitaro 'tha sadhya nipatino vaisvadevesu sarve || BD (8.125-128) 


37 medhátithiragastyastu brhaduktho manurgayah| 

rjisvà vasukarnasca saryato gotamo lusah| 

svastyatreyah parucchepah kaksivan gathinaurvasau | 

nabhakascaiva nirdisto dyuvasyurmamamata sutah|| 

vihavyah kasyaparsiravatsarasca nama yah| 

vamadevo madhucchandah partho daksasutaditih|| BD (3.55-60) 


38 aeneyam süktamaibhiryadvaisvadevam ihocyate | 
tadvisvalingam gayatram vaisvadevesu sasyate || (BD 3.33). 


? svarbhànudrstam süryasya apahatya tato trayah| 
saptavimsatibhih süktaih abodhityagnimastuvan || (B.D. 5.12) 
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three. According to this logic still larger numbers can be recognized depending on the 
multiplicity of actions assigned to the thirty-three deities. In RV (1.34.11) the two asvins are 
invoked to arrive along with the Thirty-three deities^'. This evidently implies that the Thirty- 
three meant some sub-group excluding asvins whose importance is obvious in RV. 
Notwithstanding such differences, quite surprisingly, there is unanimity among all the 


authorities that the total number of VD is 3339. 


In the RV we come across many small numbers and also a few fairly large numbers. The 
small ones such as 3, 7, 12, 27, 49, 360 can be explained as having some physical 
significance and are also easily countable. A notionally large number appearing in a sacred 
text due to chance is more apt to be in hundreds and thousands in round figures. Curiously 
enough 3339 is a large number but is too precise and specific to be taken as an arbitrary count 
of VD due to chance. It is deliberately connected with agni which in turn has had a link with 
VD, and this number is repeated twice in the RV in the third and the tenth books. 


The hymn RV (III.9) is by Gathina Visvamitra, a legendary figure of immortal fame in the 
cultural history of India. This hymn has agni as its deity. The main purport of the hymn is to 
invoke agni who has to come from a distance, being hidden as the child of celestial waters. In 
brief, the legend alluded here is that agni was hiding in a cave, like a lion, till visvedevah 
searched him and found him out (RV III.9.4). The next verse mentions that matarisvan has 
brought by force this agni who was playing at a distance". Sàyana interprets mátarisvan as 
atmospheric wind which can bring fire by force. The phrase sasrvamsamiva is explained as 
like bringing a son by force who was playing somewhere at will". This simile is quite 
unusual, since it indicates something that was long awaited, to have happened suddenly. 
Beyond this the cosmic action of this agni is not made explicit in this hymn. The last verse of 
the hymn is about the above agni being worshipped by 3339 deities. This verse occurs again 


in the tenth book. The text with the translation by Aurobindo of this verse is 


trini Sata tri sahasranyagnim trimsacca devà nava casarpayan| 


?? tisra eva devatà iti nairuktah | agnih prthvisthànah| vayurvendro vantariksasthanah| süryo dyusthanah| tasam 
mahabhagyadekaikasyapi bahüni namadheyani bhavanti| api và karma prthaktvat|| Nirukta (7.5) 

4l à nasatya tribhir ekddasair iha devebhir yatam madhupeyam asvind| RV (1.34.11) 

© sasrvamsamiva tmanagnim ittha tirohitam| 

ainam nayan matarisva paravato devebhyo mahitam pari|| RV (IIL9.5) 

5 sasrvàmsamiva | yathā svacchandyena sasrvamsam sarantam gacchantam putram pita baladanayati| tadvat\| 
(Sayana Bhasya on RV III.9.5) 

^ Hymns to the Mystic Fire, by Sri Aurobindo, S.A. Ashram, Pondicherry, 1998 
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auksan ghrtairastrnan barhirasmà adiddhotaram nyasadayanta|| (RV III.9.9; X.52.6) 


Gods three thousand and three hundred and thirty and nine waited upon the Fire. They 
anointed him with many streams of the clarity; they spread for him the seat of sacrifice, and 
seated him within as Priest of the call. 

This verse is the famous nivid that specifies the number of visvedevah to be 3339. Why this 


verse and the characteristic number find mention twice in RV is not explained in the Vedic 
literature. However the use of this special number in RV appears to be by design since the 


context of the hymns (III.9) and (X.51-X.55) are fairly similar. 


Saucika Hymns 

Hymn (X.52), where the number 3339 occurs for the second time in RV, is about visvedevah 
attributed to the authorship of Saucika Agni. It is possible this name of the composer is 
notional and not meant to denote any real person. If visvedevah can be rendered as all-gods, 
the name saucikagni can be translated as indicator-fire. This again makes one wonder what 
could have been the connection between visvedevah and agni. Quite interestingly hymns 
(X.51) and (X.53) are also by Saucika Agni and these also contain cryptic metaphorical 


references to devah and agni. 


Hymn (X.51) is in the form of a conversation between devah and agni, where in (v.2), agni 
wonders ‘how many gods have clearly beheld my form’. There is also an allusion, like in RV 
(11I.9) considered previously, to agni hiding in secret places. The legend outlined in the hymn 
is briefly as follows. Agni had three elder brothers who were doing the work of carrying 
sacrificial offerings to gods. All the three died due to the harsh vasat sounds uttered during 
the sacrifices. Hence the youngest fire known as saucika fearing the same treatment will 
befall him, was hiding in (celestial) waters, till visvedevah found him and requested him to 
come out and help in carrying sacrificial offerings to gods. Saucika agrees to their request 
under the condition that he should have prominent role in the yajña and that he should get the 
prayaja and anuydja offerings. BD explains this legend at great length to conclude with the 
total number of VD as the sum of three different numbers, namely 3000; 309 and 30°. This 
establishes that bringing saucikagni was the prime role of the VD deities adding up to 3339. 
The next hymn RV (X.52) starts with agni asking VD to instruct him as to how he should 
pass on the sacrificial offerings to them. In (v.2) agni mentions asvins as the adhvaryus and 
5 tavagne yajna ityetat pratyardhi svistakrcca sah|yasya trini sahasrani nava trini Satanica || 

trimsaccaivatu devanam sarvaneva varandaduh| tato’gnih sumanàprito visverdevaih puraskrtah || (BD 


7.75,76) 
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samidh or Moon as the Brahman in the yajna. Quite cryptically this samidh is offered as 
oblation to asvins. The Vedic tradition does not identify asvins with any specific celestial 
object but is quite clear that samidh should be equated with soma and the moon“. The next 
verse (v.3) alludes to counting of days or nights, where the reference is to one who springs to 
life month by month and by each day (aharahar jayate masi màsi). The conclusion that this 
should be a reference to moon is unavoidable. Agni being honoured by 3339 gods is the 


theme of the last verse (v.6) of this hymn. 


Hymn (X.53) contains nine verses attributed to VD and two to saucikagni. In the first two 
verses (v.1, 2) VD laud agni who is sitting as the leader of the sacrifice. Significantly (v.2) is 
the mantra aradhi hota prescribed to be meditated upon at the start of the Vedic 


darsapurnamasa (DP) rituals observed at New Moon and Full Moon. In (v.3) it is declared; 


Agni has arrived with the life (time) given to him by the gods and has made our offerings 
to the gods auspicious. We have obtained (understood) the secret of the sacrifice. 


Tradition attributes this statement to VD. However, as a matter of fact, the poet is here most 
probably eulogizing a lunar eclipse, since moon as per the previous verse was the sacrificial 
offering. Moon was also the Brahman, who in Vedic parlance is the presiding officer during a 
sacrifice. This word also can mean one who had grown big indicating a full moon. The life 
given to agni by the gods has to be a time period and is to be connected with the number 
3339. This secret of agni, who was the tongue of gods for drinking soma, was known to the 


composer. 


The next verse (v.4) is by agni declaring the best advice by which gods can overcome asuras, 
where this word is used obviously in a negative sense. This verse, like the second verse 
above, is prescribed for use in the DP rituals*’. Linked with the moon and the Full Moon rites 
the word asura might be an oblique reference to an eclipse. The next verse is also said by 
agni, but the second-half of (v.5) is more appropriately by the human poet requesting earth 
and sky for protection from earthly and heavenly pollution (amhasah). Tradition takes the 


word amhasah as papa, which in turn is usually translated as sin, which does not fit into the 


^6 kah samit samiddh candramáh| candrama brahmd bhavatu| ...sa ca samit samiddhah candramáh vam 
yuvayorhomartham......ahutirbhavatvityarthah|| somatmako hi candrama hüyate|| ( Sayana Bhasya, MPRV 
Edition ) 

“7 tadadya vacah prathamam masiyeti samápya|| Asvalayana Grhya Sūtra (1.2) 
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context. However, if we recognize that the sky picture of moon being offered in sacrifice by 
agni, as an eclipse, the word amhasah refers quite appropriately to the cosmic pollution 
caused due to the covering of sun or moon during an eclipse; a religious belief widely 
prevalent in cultures influenced by the Hindu world view. In (v.6) agni is asked by VD to 
follow the sun protecting the luminous path, which is a poetic but plausible reference to the 
ecliptic. This statement makes it clear, that in this context agni is not the Sun, but some other 
agent which had actually approached Moon. In (v.7) the deities eligible to take soma are 


asked to arrive in a chariot that is eight cornered or is bound eight fold. 


Hymn (X.54) is about Indra the supreme force of RV. It was observed previously in RV 
(V.40.6) that the covering of the sun by svarbhànu was removed by Indra. Here in (X.54.6) 


also Indra is said to establish the light in the celestials. 


Hymn (X.55) in the first two verses refers to Indra addressed as Maghavan with secret 
celestial forms. In (v.3) he is said to envelop heaven and earth with the same type of light. He 
oversees in various roles the five deities (pancadevan), the Seven-times-seven (saptasapta or 
forty-nine) entities season by season, along with the Thirty-four (catustrimsata). The above 
three numbers should naturally refer to three sets of countable objects in the sky. Sayana's 
gloss takes the five deities to be the five tribes that include humans, which meaning is 
unlikely as humans are not referred as devah in RV. In verse (v.5) the reference is to vidhu 
that is Moon, whom Sayana interprets as Indra in the form of Time. The gist of this verse can 


48 
be rendered as 


He is woken up from his slumber running his course with many around him.... He who died 
yesterday is living today. 


The next verse (v.6) is even more cryptic in mentioning the arrival of the ancient red bird 
which has had no nest to dwell in (arunah suparnah anidah|). Again Sayana takes this red 
bird to be Indra, equated by him previously with vidhu, normally interpreted as Moon. If the 
poetic language is disentangled, the context can be understood to be a celestial event in which 
Full Moon is seen and an apparition of red colour also appears. Mention of the arrival of a red 


coloured bird with no permanent nest to reside, is easily recognized as a transient event 


^5 vidhum dadrünam samane bahūnām yuvánam santam palito jagara| 
devasya pasya kavyam mahitvadya mamara sa hyah sam àna|| RV (X.55.5) 
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associated with the total eclipse of the moon. The summary of the archaeo-astronomical 
information contained in the above five hymns is: in the night sky, moon's colour turned red 


due to the arrival of saucikagni brought in by visvedevah numbering 3339. 


Marriage of Sürya with Soma 

Hymn RV (X.85) is one of the most beautiful poetry in the whole of Vedic literature. This is 
popularly known as the marriage hymn describing the bridal procession of sūryā for her 
union with soma the Moon. The implied imagery of a lunar eclipse, hidden beneath the 
ancient enchanting poetry of the meeting of two celestial persons, is quite apparent from the 
beginning of the hymn. This hymn also presents a window to one of the esoteric cosmic 
thought that forms the basis of Hindu mysticism. There are forty-seven verses in this long 
hymn. We consider here only those connected with soma which in the adhidaiva sense is the 
moon as per the orthodox tradition of Yāska®. The gist of the astronomical information 


available is as follows. 


Earth is held by truth and the heaven is upheld by Sun. Adityas depend on the cosmic order, 
while Moon is stationed in the sky. (1) 


Soma the moon is stationed near the naksatras. (2) 


He who crushes and drinks the juice thinks that the herb is Soma. But only the seers know the 
real nature of the regent deity of Soma (the moon). (3) 


Soma! You are protected by seven layers of covers. Humans cannot take part in drinking you. 


(4) 


Soma! Whereas the gods drink you, you become bright again. The wind protects the Soma, 
while moon is the creator of the years. (5) 


The above five verses introduce moon as the object of the hymn. The next seven verses (v.6- 
12) describe the travel of Sun's daughter sūryā in the sky towards her husband the Moon, in 
abstract terms. Her friends were Lauds and Hymns; her dress was made of Sama music; her 
chariot was the Mind and her cover was the Sky. Two bright objects (sukrau) were the 
bullocks drawing her cart. In other words she was really invisible, till the poet was able to see 


her dress in colour much later in verse (v.35). In this picture the two asvins appear as visible, 


49 " EE = - $ = E fee FUN : 
samanam samvatsaranam masa akrtih | somo riipavisesairosadhiscandrama và|| Nirukta (11.4-5) 
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hinting them to be twin stars witnessing the act. Verse (v.13) provides the locus of the 
celestial marriage through a metaphor. 

suryaya vahatuh pragat savità yam avasrjat| 

aghdsu hanyante gavo 'rjunyoh paryuhyate || (X.85.13) 

Traditionally this is rendered to mean: 

The bullocks of the cart with the wedding gifts were whipped in the Magha asterisms. Surya 
was carried to her husband's place in the Arjuni asterisms. 

This 1s the literal meaning given by Sayana also. But in view of the context of the night sky 
being pictured, the word gavah in the adhidaiva sense should mean rays or light, which is an 


accepted meaning of the word as per the Nirukta”. This leads to the direct meaning: 


The light rays (of moon) are hit in passing through the Magha stars, while süryà is carried 
over by moon in the Arjuni stars. 

This in plain language means the shadow on the moon started near group of six stars called 
Magha the brightest among them being the ecliptic star Regulus. The eclipsed moon 
progressed in time towards Arjuni which refers to the two stars of the Pürva-phalguni 
naksatra. In summary the eclipse was in the constellation Leonis. The next verse (v.14) 
mentions that when asvins arrived asking for sürya, their request was supported by 
visvedevah. We are not sure of the role of asvins in the sky picture, other than inferring they 
should have been two closely spaced stars, but mention of visvedevah probably indicates a 
connection with their characteristic number 3339. Verses (18 & 19) are about the playful 
nature of sun and moon, where the property of being reborn is associated with the moon. The 
hymn from (v.20) onwards digresses on to the marriage of humans except in a few places 
where sürya is referred. For example (v.35) is about the visible form of the three-fold dress of 
surya the pollution due to which only a seer can relieve. Similarly the upper cloth of a human 
bride is said to be afflicted by a deity, dark coppery red in colour. This reference to coppery 
red in relation to süryà can be inferred to be the colour of the moon's orb as seen from earth 
during a total eclipse. We have seen previously that visvedevah are the deities who bring 
agni. In verses (38-41) süryà is said to have been given to agni by the gandharva who in turn 
got her from soma. The hymn presents a picture of the night sky, with moon being visible. 


Circumstances describing the journey of Sun’s daughter, named suryá to marry moon and the 


9? svedayah| kiranáh|gàvah|rasmayah|....... suparna iti pafícadasa rasminamani|| Nirukta (1.5) 
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coppery red colour of the apparition indicate a total lunar eclipse. Mystically, this event 


highlights the cosmic agni-soma union. 


Vedic Long Count 3339 

From the above analysis a physical connection between the 3339 visvedevah and an agni who 
can cause eclipses is seen to exist. Even if the hymns were to be taken as mystical poetry the 
reference to the waxing and waning of moon and further eclipse imagery is too conspicuous 
to be overlooked. Most probably in the early stages of theorization, svarbhanu and süryà, 
both literally indicating a connection with the sun, were taken to be the active external 
partners in solar and lunar eclipses caused by agni brought in by visvedevah. The intriguing 
aspect of this ancient theory of eclipses is the number 3339 and its intended meaning. The 
extant Vedic texts are essentially silent on this. Sayana's gloss on the Taittirrya Brahmana 
(11.7.12.2) where this number 3339 occurs, declares that over and above the thirty-three RV 
deities others are supernumeraries. Some modern day scholars have also speculated on the 
nature of this number. Shama Shastry takes 3339 to be the number of year-gods and looks for 
a link with a 33 year cycle". Sarma interprets this as a period of thirty years consisting of 
371 lunar months”. Kak thinks that 3339 is the total number of gods in a year personified as 
agni”. He breaks the number into its factors 9 and 371 to identify the first as the bhamsas in 
a tithi and the latter as the number of tithis in a solar year. While these authors have at least 
guessed this number to be associated with a time measure, majority of indologists and 
historians have presumed this to be just a part of variable Vedic mythology, wherein the 
number of gods increased from thirty-three to higher figures (even 33 Crores) with time. This 
type of speculative generalization has happened due to literalistic interpretation of Vedic texts 
following the sacrificial tradition ignoring the celestial nature of the deities and their actions. 
On the other hand, Puranas by tradition are supposed to be of help in understanding the 
Vedas. In fact the adhidaiva tradition is preserved in bits and pieces in some of the Puranas. 
Fortunately, the physical meaning of the above number 3339 and related legends are well 


preserved in the Brahmanda Purana. 


Puranic Harmony 


>! Drapsa the Vedic Cycle of Eclipses by R. Shama Shastry, Mysore 1938. 
?? Sarma K.V. A Survey of Source Materials; IJHS, 20.1-4, 1985 pp.1-20. 
5 Astronomical Code of the Rgveda by S.Kak, Munshiram Manoharlal Publn. N,Delhi 2000. 
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The eighteen major and eighteen minor puranas make up an enormous body of Sanskrit 
literature, not easy to read, much less to synthesize to see the common cultural threads 
linking them to the Rgveda. Here, the Brahmanda Purana (BP) will be considered briefly to 
bring out the rationale behind the 3339 visvedevah of the Rgveda. All the important puranas 
describe the night sky and present ancient astronomical models based on Meru and the Pole 
Star. In a few of the available texts the nucleus of this sky model can be traced back to the 
Vedas. The BP one of the earliest among the eighteen purdna explains the waxing and 
waning of moon as part of its astronomy. A few verses are given below with a working 


translation to appreciate the legend of somapana (drinking of the moon), by the gods 


apurayan susumnena bhàgam bhagamahah kramat | 
susumna Gpyayamanasya sukla vardhanti vai kalah || BP. I. ( 23.61) 


The bright parts (of moon) increase in the sukla paksa, with sun filling them up in daily 
sequence through his susumnd ray. 


Bhaksartham amrtam somah pournamdsyam upasate | 

ekam ratrim suraih sarvaih pitrbhih sarsibhih saha || 

somasya krsnapaksadau bhaskarabhimukhasya tu | 

praksiyante pitrdevaih piyamanah kalakramat || 

trayasca trimsatascaiva trayahtrimsat tathaiva ca | 

trayasca trisahasrasca devah somam pibanti vai || 

ityetaih piyamanasya krsna vardhanti vai kalà | 

ksayanti tasmat suklasca krsna apyayayanti ca || BP.I. (23.66-69) 


Moon is approached by all the deities, manes and Rsis for a night on Full Moon, for 
partaking nectar. From the beginning of the dark fortnight, parts of moon facing sun, 
decrease being drunk by the manes digit by digit. Three hundred and three, then thirty-three 
and again three thousand and three gods drink soma. Being drunk this way, the dark digits 
increase with corresponding decrease in the bright digits. 


This is a clear enunciation of the scientific naturalism behind the 3339 gods and what their 
role must have been in the Rgveda. The nomenclature of the deities might have changed, but 
these were special and their count was sequential, in the order of the decreasing phases of 
moon adding to 3339. The above description is in tune with the Rgveda and the Vedic 
ritualistic picture of moon and drinking of soma by the gods. The tripartite Vedic division of 


visvedevah is also maintained in the purdna as the sum of three numbers 33, 303 and 3003. 


Eclipse Cycle of 18 Years 
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The symbolism of gods drinking the digits of moon, which obviously refers to the dark 
fortnight, and their total number being 3339, has its origin in the Rgveda. For this 
characteristic number the above purdnic model has to be accepted as the proper explanation. 
The count started on purnimd to proceed till amavasya and stopped till the next Full Moon, to 
repeat again in the same fashion with gaps in the bright fortnights. In other words, this 
number is the count of tithis only in the dark fortnights summed up as 3339 sequentially for a 
special purpose. If both the fortnights were to be included, the real time elapsed by this count 
would be 6678 tithis. At the rate of thirty tithis per lunation, this long count is equal to 222.6 
lunations, which in round figures is the eclipse cycle of 223 synodic months. It is known that 
for the Vedic people months were lunar but the year was solar. It is also known from 
Lagadha's Vedanga Jyotisa that one solar year was taken to have 371 tithis. Hence the Vedic 
number 3339, which is half of 6678, is a proxy for 18 solar years. Agni, visvedevah, yajna 
and somapana described in various places of RV are symbols or metaphors for technically 
modeling the celestial phenomenon of similar lunar eclipses. The context of the number in 
the RV and evidence from the BP leads to the conclusion that the number 3339 was the Vedic 


long count of nights or tithi linked with lunar eclipses occurring near the same naksatra. 


Other Vedic Texts 

Later texts such as the Taittirlya Samhita (TS), the Šatapatha Brahmana (SB) and the Tandya 
Brahmana know the solar eclipse of RV but describe the same in different ways. The 
Taittirtya Samhita has a sacrificial interpretation mentioning that the eclipse shadow, as it 
receded, was taken to be a barren divine animal (devapasu). It is said that the gods discussed 
as to whom that animal should be offered". There is no mention of Atri or Indra in this 
hymn. SB (V.3.2.2) also knows svarbhànu and the solar eclipse. This text attributes the 
release of Sun from darkness to Soma and Rudra. Soma is moon and solar eclipses occur only 
on amdvasya day when moon enters sun as per the Aitareya Brahmana. Rudra is the 
progenitor of the marut group, which had covered Sun's eye once in the past. This might be 
the reason for SB to link the release of Sun to Soma and Rudra. Kausitaki Brahmana (XXIV. 
3-4) describes the eclipse quoting RV (V.40.9) and linking the event with the svarasaman, 
the saptadasastoma and the visuvant day. Tandya Brahmana (IV.5.2; IV.6.13) refers to 
svarbhanu and a solar eclipse. Most probably this is also a reference to the solar eclipse of 
RV. However, Sengupta has treated the two events as independent and also dated them under 
** svarbhünurüsurah süryam tamasa 'vidhyat tasmai devah prayascittamaicchan ....... te devà abruvan 
devapasurvà ayam samabhüt kasmà iyamalapsyamaha iti | TS (11.1.2.2) 
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assumptions that are not independently verifiable”. According to him The RV solar eclipse is 
dateable to the summer solstice day corresponding to 26" July 3928 BCE. Since the Tandya 
Brahmana refers to the svarasaman days along with the solar eclipse he has argued that this 
eclipse should have happened on the equinoctial day corresponding to 14" September 2451 
BCE. Stockwell based on the interpretation of some German scholars that the RV solar 
eclipse occurred three days before the autumnal equinox, dated the RV eclipse to 20" 
October 3784 BCE”. From several considerations it appears that all the Vedic texts refer 


only to the original total solar eclipse of RV experienced in the 4" millennium BCE. 


The Vajasaneya Samhita (33.7), the Kanva Samhita (32.7) of the Sukla Yajurveda and the 
khilastikta of RV repeat the visvedeva-nivid of RV (III.9.9). The Taittirtya Brahmana (TB) 
records the same hymn at (II.7.12.2). Thus, the use of the number 3339 was wide spread in 
ritualistic observances. TB (1.3.10) describes the legend of Indra returning on an amavasya 
after having defeated asuras. It further refers to the arrival of pitrs at that time and they being 
given a boon to drink soma on amavasya. Their number is said to be six as being related to 
the six seasons. This most probably refers to a solar eclipse the details of which are not 


available now. 


Rgvedic hymns describe or at least allude to eclipses in poetic fashion relating the events 
with agni, soma, visvedevah, yajna, Indra, svarbhanu, süryà and the coppery red colour. But 
the significance of number 3339 that appears in association with VD is no where stated in the 
Vedas. The purdna text presents the meaning of the number clearly but stops short of relating 
it to eclipses. However, by combining the Vedic and purdnic information we can safely 
conclude that the Vedic people knew the so called saros of 223 lunations, nearly equal to 
eighteen years, in a more fundamental and hence original form as 6678 tithi. Discovery of 
this number and its use in describing a natural astronomical event represents the earliest 
development of scientific thinking in India. This knowledge probably was treated as secret 
and hence its origin has so far remained shrouded in mystery. Such a special number surely 
would have left its foot prints on the sands of time and hence gets revealed once the archaeo- 


astronomical metaphors are uncovered as demonstrated above. 


Discussion 


55 Ancient Indian Chronology by P.C.Sengupta, Univ. of Calcutta, 1947 
°° Stockwell J.N., The Astronomical Journal, XV, 10, 1895 Boston. 
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Evidence available so far, points out that the long count number was discovered with the help 
of lunar eclipses. This is implied by the counting of the 3339 tithis starting from a Full Moon 
and carrying this count only during the dark fortnights, to end on an amavasya. The 
expectation would have been that the subsequent Full Moon would be an eclipse night. 
Duncan Steel in his famous monograph on eclipses discusses how ancient civilizations could 


have arrived at the 18-year cycle by observing the moon rather than marking solar eclipses”. 


Vedas are broadly divided into Samhita, Brahmana, Aranyaka and Upanisad. The Rgveda 
Samhità is the most ancient with parts of the text belonging to as ancient as the 4" 
millennium BCE. RV as available now is organized as sükta, made up of mantra or metrical 
verses endowed with knowledge said to have been revealed to a Rsi (seer) What is 
interesting is that the text contains special numbers, at least one of which, namely, 3339 is a 
long count connected with the 18-year lunar eclipse cycle. Brahmana texts are taken to be 
explanatory guides for the Samhitas. However, in their available format, the explanations are 
too convoluted with ritualistic jargon and hence not easily amenable for establishing a one-to- 
one relation with the original hymns. In the present case the Brahmanda Purana preserves a 
simple explanation for the above number. This leads us to the conclusion that 3339 represents 
the tithis, in the dark fortnights, separating two lunar eclipses of the same type. Tithi is a time 
unit well known to Vedanga Jyotisa, Puranas, siddhantic astronomy and continues to be used 
in India to this day. The present study indicates that this concept has come down to us from 
RV times, even though how it was originally measured is not yet completely understood. But 
it may be noted, the word tithi in the sense of date in a year is explicitly used in the Satapatha 
Brahmana. Unfortunately those who read only the English translation of this important Vedic 
text miss this word since Eggeling in his translation left out this word". Since there are some 
historians who hold on to the opinion that the word tithi is not of Vedic origin, it is necessary 


to quote the original text. This appears in the legend of Manu's Flood (SB 1.8.1) 


sa yatithim tatsamam parididesa tatithim samam navamupakalpyopasam cakre|| 


?' Eclipse- The celestial phenomenon that changed the course of history, by D.Steel; National Academy of 
Sciences, USA, 2003.(Attp://books.nap.edu/catalog/10123.html) 

58 The Satapatha Brahamana (English Translation in 3 vols. SBE series) by J.Eggeling. Motilal Banarsidas, 
N.Delhi, 1963. Extracts from the translation of J. Eggeling: “... Thereupon it said, in such and such a year that 
flood will come... ...when the flood has risen thou shalt enter into the ship.....And in the same year which the fish 
had indicated to him, he attended to (the advice of the fish) by preparing a ship; and when the flood had risen, 
he entered into the ship ....hence that (slope) of the northern mountain is called Manu's descent. The flood then 
swept away all these creatures, and Manu alone remained here.” (SB 1.8.1) 
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This alludes to the promise of the Fish to come on a specified tithi in a specified year and that 
Manu awaited the arrival of the Fish on that tithi in that year with a boat ready for travel. 
Although no specific year or day is mentioned the word tithi has been used in this early Vedic 


text in the sense of date. 


Now, turning our attention to Puranas, there is a view that in the remote past these were fewer 
in number. Since the present day versions contain same or similar texts in too many places, it 
is logical to postulate the origin of these books from a single source, which is not traceable in 
its original form now. Existence of itihasa and purana are known at least from the Vedic 
Brahmana and Upanisad times as evidenced in T.B (11I.12.8.2) and the Chandogya Upanisad 
(3.4.1). It is possible, like the Brahmanas explaining the ritualistic and the Upanisad the 
philosophical aspects (Brhadaranyaka Upanisad III.9) the Purana once explained the physical 


worldly meaning of the Vedas. 


The legend of gods and manes drinking nectar of moon appears in several Puranas. Since, at 
present, the texts are inflated and have many errors due to transmission and copying 
problems, it is difficult to discuss the numbers mentioned differently in some of these texts. 


For example, in the vulgate Visnu and the Linga Purana texts we read, 


trayastrimsatsahasrani trayastrimsat Satani ca | 
trayastrimsat tathadevah pibanti ksanadakaram || (VP. IL.12.7) 


trayastrimsatsatascaiva trayastrimsat tathaiva ca| 

trayastrimsatsahasrani devah somam pibanti vai || 

evam dinakramat pite vibudhaistu nisakare | 

pitvardhamdsam gacchanti amavasyam surottamah || (LP. 56.11-12) 


The numbers of deities mentioned above add to 36333; whereas the remaining statements are 
as in the Brahmanda Purana. There is no reason to believe that VP and LP propose 
astronomical models different from the one that appears in BP. It is found that BP is more 
reliable for matter-of-fact astronomy than VP. Hence we can take the number 3339 as the 
valid Vedic long count restated in the Puranas also. How was this number observed, marked 
and counted? What could have been the influence of this number on the darsapürnamasa 
sacrifice which draws inspiration from the saucika hymns of the 10" book of RV? These 


questions are studied in the next chapter. 
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3. Dar$apurnamasa Rite, Moon's Abode and Calendar 


Introduction 


In the previous chapter we have seen that RV associates the occult number 3339 with the 
Moon in the Saucika hymns of the 10" book. The mantras of these hymns are prescribed for 
use in the darsa-ptirnamasa sacrifice (Newmoon-Fullmoon rite or DP rite), thus hinting at a 
possible connection between the DP rites and the above number. As the name itself indicates, 
DP rite in the earliest period of its institution must have been based on directly observing the 
Moon, till a practical calendar was developed. The Vedanga Jyotisa (VJ) of Lagadha spells 
out its objective as providing a way to know the correct times for observing Vedic rites. 
Hence, we can safely say that the algorithmic VJ calendar is later than the Vedic rituals such 
as the DP rite. A question of seminal importance is how the characteristic lunar number 3339 
was traced and counted over a long period of time of at least 18 years, before the evolution of 
a formal calendar? What connections could exist among the long count, lunar eclipses, the 
DP rite and the VJ? In this chapter these questions are addressed, to the extent possible, by 


analyzing some of the Vedic texts for available clues. 


Dar$a-pürnamasa-isti 


Ancient Vedic practices prescribe offerings in fire to be carried out on various occasions. 
Among these the darsapürnamasa-isti (DP rite) is an astronomy related religious practice, as 
the name directly indicates. The ritual is also known as DP-yaga and sometimes as DP-yajfia. 
As per Apastamba an ancient authority on Vedic rituals, DP rite is prescribed by both the 
Rgveda and the Yajurveda”. There are no explicit statements about the performance of this 
rite in the RV other than the Saucika hymns which are prescribed for use in the DP rite by all 
the authorities. Hence, this can be taken as a clue provided by the tradition that the visvedeva 
number 3339 is connected with the DP rite and the moon. The ritual is described to varying 
?? vajfiam vyakhyasyamah||.....rgvedayajurvedabhyam darsapurnamasau || Apastamba-paribhasà-sütra (1-4). 
(Ed.) A.M.Sastri; Mysore,1893. 
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levels of detail in the texts belonging to the Yajurveda. The construction of the altars in 
which sacrificial oblations are offered is described in the Sulba Sütra texts which are 
formulaic and hence cryptic but preserve the scientific developments of the Vedic period in 
some detail. The mathematics and geometry behind the construction of the different shaped 
altars have been investigated in the past notably by Datta®’, Sarasvati?', Sen and Bag ^, and 
Seidenberg?^. A variety of geometric shapes are prescribed in the texts. But the symbolism 
behind them is explicitly made known only in a few cases. While the square, circle and 
semicircle are relatively simple the geometrical design of the syena-citi (Falcon altar) is 
complex. However as the name indicates the required shape of this altar is of a bird. We may 
conjecture that based on some type of physical observation, experience or principle the 
shapes first came into vogue, the details of which are not available now. Another important 
formalism of the Vedic altars is in their specified area. The garhapatya, ahavaniya and 
daksina altars that are respectively circular, square and semicircular have to be equal in area. 
This principle demands squaring a circle and circling a square which eventually leads to 


estimating the irrational quantities x, V2 and V3 in terms of rational fractions. 


The DP rite is among the srauta sacrifices requiring a group of priests to assist the yajamana 
(sacrificer) and his wife to complete the prescribed ritual. The details of the canonical hymns 
selected from different texts and the complete procedure of carrying out the ritual are 
available in print™. The DP rite needs four altars namely the garhapatya, Ghavaniya, daksina 
and the darsa-pürnamasa-vedi (DP altar). The last one is also known as darsikivedi and 
sometimes as antarvedi. We have already seen the first three of these are of different shapes 
but of equal area. These three altars are built with bricks in five layers to carry fire in them to 
make prescribed offerings. The most intriguing altar is the DP altar which is not built in five 
layers, has no fire lit on it and for all practical purposes is just a sacred platform, nonetheless 
indispensably central to the esoteric principles behind the ritual. The symbolism behind the 
DP altar is not described in any of the texts except for intriguing and cryptic hints. But the 
geometrical construction of this altar, which is like an enclosed platform, is carefully detailed 


so that the altar acquires a special curved shape. Since the DP rite is connected with the 


$? Datta B.B., “The Science of Sulba, a study in early Hindu Geometry", Calcutta Univ., Kolkata, 1932 

9! Sarasvati T.A., “Geometry in Ancient and Medieval India”, MLBD Publ., Delhi 1979. 

© Sen S.N. and Bag A.K., “The Sulba Sütras with Text, Translation and Commentary", INSA, N.Delhi, 1983. 
Siedenberg A., "The geometry of the Vedic rituals,", in Agni, Frits Staal (ed.), Vol.2, 95-12, 1983. 

*^ Paranjape V.R., (Ed.) Srauta Sanjivini-1;Darsaptirnamasa Prayogah. Bharati Prabodha Sodha Samstha; 
Sonda, 2007 
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moon it is natural to suspect that the DP altar should have some archaeo-astronomical 


significance linked with the moon. 


Design of the DP Altar 


The design and marking of the DP altar is described in several Sulba Sūtra texts”. The 
details are nearly same in all the texts with some minor differences. All texts mention that the 
altar should be constructed symmetrically about the base line (prsthya) in the East-West 
direction. Here an interesting question would be how the E-W line was drawn. The 
Katyayana Sulba text prescribes the use of gnomon for following the shadow of sun to mark 
the E-W direction. The Manava Sulba text proposes observing two visible stars to mark the 


E-W line. The text followed by the translation of Sen and Bag is; 


antarena citrasvati sravanapratisravanau krttikapratikttike tisyapunarvasü ca pragdeso 'yam 
yugamatroditayoh pdsanca || Manava Sulba Sütra (1.3) 


By the middle of a pair (of nakshatras) Citra and Svati, Sravana and Pratisravana, Krttika 
and Pratikrttika, Tisya and Punarvasü, having risen 86 angulas (above the horizon), is 
(fixed) is the eastern (cardinal) point, and it is (brought into a line) with the ties (of the 
chord). 

This indicates that the line was drawn early morning, aligning it with the centre of specified 
pair of stars, when these stars were above the horizon by a yuga which is mentioned in other 
places to be equal to 86 angula. How this altitude which is really an angular distance was 
measured is a matter of conjecture. We guess that angula as a known linear measure was 
used to fix the angular position of the stars above the horizon with the help of a vertical staff. 
Four star pairs are mentioned for this purpose most probably corresponding to the four 
quarters of the year. These are: citra-svati; Sravana-pratisravana; krttika-pratikrttika; and 
tisya-punarvasu. The method suggested seems to be to identify a pair of visible stars early in 
the morning in the eastern sky and mark a line on the ground as if the line passes in between 
the two stars. The statement that krttika (Alcyone) once arose precisely due east as per the 
Satapatha Brahmana gives credibility to the E-W alignment of the central axis of the DP altar 
for some esoteric astronomical purpose. The stars citra and svati (Spica-Arcturus) are on 


either side of the celestial equator. The two appear nearer to each other and hence these two 


Sen S.N., and Bag A.K., ibid. 
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when visible a few degrees above the eastern horizon can indicate the eastern direction. The 
details of fixing the staffs to make the E-W marking are not available in the texts. But from 
the Taittirtya Brahmana (1.5.2) it is known that Vedic people observed a desired naksatra 
before sun rise and made marks on ground to estimate the time remaining for the star to be 


visible in the eastern sky. 


Once the E-W line is taken as drawn, further construction is symmetric about this line. First 
an isosceles trapezium ABCD is drawn as shown in Figure 1. The eastern and the western 
sides AC and BD are respectively 48 and 64 arigula in length. The height of the trapezium is 
96 angula. With points C and D fixed, a rope of length 2CD is stretched in the southern 
direction till point F. With F as the centre and FC as the radius, an arc of a circle is made to 
pass through points C and D. This is repeated symmetrically on the northern side AB. 
Similar arcs are drawn on the eastern and western sides. This altar is not a citi wherein 
offerings are made in the fire; hence there are no prescriptions about the shapes of the bricks 
to be used on this altar. Nevertheless this altar is as important as the other three altars in the 
DP rite. Principally darbha grass is spread on the DP altar for seating special deities and 
water ablutions are offered on this altar to Ekata, Dvita and Trita the three elder brothers of 


Saucikagni of the hymns of RV (X.51-55). 


A! LE c 
B —hw D 
Figure 1. Geometry of the DP altar 
Area of the DP Altar 


°° vatpunyam naksatrar | tadbat kurvitopavyusam | yada vai sürya udeti | atha naksatram naiti| yavati tatra 
süryo gacchet | yatra jaghanyam pasyet| tavati kurvita tatkari syat | punyaha eva kurute || TB (1.5.2) 
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An important concept associated with a Vedic altar is its shape and area. As per the Satapatha 
Brahamana the circular garhapatya is supposed to represent the earth, whereas the square 
ahavaniya stands for the sky. Both these altars along with the semicircular southern altar are 
of same area equal to one vyama. The DP altar is situated within the space enclosed by the 
above three as shown in Fig.2. The positioning of the DP altar between the circular earth and 
the square sky naturally implies that its special shape hides a cosmic symbolism. The ritual 
manuals discriminate the DP altar from the other three altars for some special reason. What 
strikes the eye is the peculiar shape of the altar which is deliberate and painstakingly 
explained in the manuals. The principle of equivalence of the areas encourages us to find the 
area of the DP altar, the construction of which is available in the Baudhayana Sulbasütra 
among others. The area of the basic trapezium (Fig.l) is 5376 square units. Since by 
construction CDF is an equilateral triangle, the area of the curved region cut out from the 
trapezium is (1/6 - 3/4) CD’. The exact length of the side CD is 967^ units, which is slightly 


more than the height of the trapezium. 


Figure 2. 


From these considerations the area cut out on the four sides of the trapezium can be found to 
be 2261 units. This gives the exact area of the DP altar to be 3115 units. It is to be noted here 
the above value is based on the presently known accurate values of the irrational numbers x 
and V3 and the exact expression for the area of the arc of a circle. Here we may pause and 
ask; what could have been the area the ancients desired to have for the finished altar? Since 


no text mentions this area but only gives the construction, we attempt to estimate the desired 
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area to the level of approximation of the Sulba Sütras. If the Samhita and Brahmana texts 
represent earliest observations of the sky, the Sulba Sütras are records of early Indian 
mathematics and geometry. The area of a circle was estimated by dividing the figure into 
large number of squares. In the present case for the arc of the circle in Fig.1, our ancients 
must have used a similar approximation which is not available in the texts. However we can 
take errors in such approximations to be represented effectively by errors in the values used 
for the irrational numbers x and V3. The Sulba Sūtra texts provide considerable information 
on how the above irrational numbers were handled by the Vedic people eventually arriving at 
approximate values. The best of the ancient approximations were x — 3.0885 (as a fraction) 
and V3 = 26/15 as explained in detail by Sen and Bag". Hence the area implied to be 
removed from the basic trapezium was most probably equal to 2032 square units making the 
desired area of the final altar to be 3345 units. If the Vedic priests took the length of AB — 
CD as 96 instead of the correct 96'^, the area of the DP altar would have been 3334 units. 
The above two numbers can be taken as fair estimates of the area desired for the altar when it 
was conceived for the first time in the remote past. This result is remarkable as the two values 
happen to be too close to 3339 the Rgvedic count of the deities visvedevah correlated with 
lunar eclipses as demonstrated in Chapter 2. Hence, we can infer beyond reasonable doubt 
that the desired area of the original DP altar was equal to 3339 units. This choice was not due 
to chance but was a deliberate selection to provide equivalence for the number of visvedevah 
to be seated on the DP altar in the Vedic rite. In turn, this number should have been the count 
of tithi in the dark fortnights between two similar lunar eclipses occurring near the same 


naksatra. 


The above analysis helps us to unearth the symbolism behind the shape of the DP altar and 
the possible method adopted for counting the Rgvedic large number 3339. The Vedic and the 
Purana texts mention that gods consume moon digit by digit in the dark fortnights. In matter 
of fact language this means the waning moon was observed each night and a count was kept. 
This is astronomically meaningful since in the dark fortnight moon would be visible all 
through the night after its rise. Starting from a Full Moon rising at sun set, moon rise is 
delayed by about an hour on each subsequent night but remains visible till sun rise. It is in 
this context the Vedic concept of deities drinking Moon only in the dark fortnight has to be 
appreciated as a naturalism which is at the root of Vedic philosophy and religion. From 


modern astronomy it is known that moon's orbit is inclined to the ecliptic by about +5°. 


“Sen S.N., and Bag A.K., ibid. 
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Since the ecliptic and the equator are inclined at about 24? with each other an observer on 
earth will see Moon wandering, sinuously on either side of the local E-W direction. If at a 
fixed time, every night the observer were to follow the location of the Moon, starting from its 
maximum deviation the figure over a long period of time will appear symmetric about the E- 
W line and curved on the N-S sides like the DP-altar. Actually this will be a bounded region 
in the visible sky apparently flat and aptly denoted as the candra-mandala (Moon's Abode) 
in the Puranas. The extreme southern and northern positions of the moon are similar to the 
solstices of the sun. Vedanga Jyotisha in fact mentions ayana (N-S-N movement) for both 
sun and moon. But we have not come across unambiguous lunar standstill statements in the 
ancient texts. Nevertheless, the possible recognition of a standstill provides a clue to how the 
Vedic people might have kept track of the waning moon. Suppose the Vedic astronomer 
(naksatradarsa) started with a lunar eclipse near a major standstill and marked moon's 
declination approximately by placing a pebble or piece of stone on the ground, about a nearly 
E-W line for 3339 nights, the resulting figure would be very similar to the DP altar. The 
counting method automatically correlates with the phase of the moon and eventually leads to 
the formal DP altar for purposes of calendar and religion based on cosmic concepts. A 
modern verification of this claim is demonstrated in Figure 3. This figure is a plot of the 
declination of moon for 3339 nights, starting at the bottom from 7" September 2006 with a 
lunar eclipse to end on the New Moon of 24" September 2024. It can be verified an eclipse 
will take place on the subsequent Full Moon. The resultant shape of the diagram that transfers 
the position of the moon on to the ground will be very robust as can be expected from Figure 
3. Even with many misses and mistakes the symbolic shape of moon's abode in the sky gets 
captured fairly well by the DP altar. The enveloping boundaries are not circular, but the Sulba 
Sütra prescriptions are good approximations. This figure also helps us to understand how in 
ancient times moon might have been observed for keeping count of tithi. Even though tithi is 
widely prevalent in India even now, the present way of fixing the tithi was not the method 
followed in Vedic times. In the previous chapter we have seen that the word tithi was used in 
Vedic times to denote a date within a year. We do not know precisely how this was done, but 
it certainly depended on the phases of the moon. The DP rite as described in the Sütra texts 
and the still later manuals is strictly codified with precise instructions and minute details of 
Vedic hermeneutics. However, for the ritual to get fixed so accurately, considerable time 
should have elapsed during which period variable interpretations and observations must have 


been prevalent. We get some inkling to this in the texts to arrive at a plausible conjecture that 
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the DP rite should have helped in the evolution of the Vedic Calendar or Vedanga Jyotisa 
(VJ) of Lagadha. 
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Figure 3. Position of moon on 3339 consecutive nights of the dark fortnights starting from 
7^ september 2006 


DP rites are enjoined to be carried out for 15 years or 30 years or lifelong. The Satapatha 
Brahamana (XI.1.2.10) instructs?^ 


"One ought to perform DP-yàga for 15 years. In these there are 360 Full Moons and New 
Moons. There are 360 nights in a year. He gains these nights (in 15 years). If he performs the 
DP-yaga for another 15 years, he gains the year itself.” 


The rationale here is that the lunar year has 360 tithi, where as the solar is 372 tithi long. This 
difference of 12 tithi can be made up in 30 years since, 12x 30= 360 to bring the two rhythms 
together. This, of course, does not make the solar and lunar years to correctly synchronize, 


$$ Shamasastry, R., Drapsa: The Vedic Cycle of Eclipses, Panchacharya Electric Press, Mysore, 1938. 
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due to the wrong length of the solar year. But it is only through such efforts the VJ with better 
intercalation could have evolved. 


VJ Calendar and the Vedic Long Count 


69,70,71 
'"' . Hence, here we 


VJ is a text critically edited and studied in the past by several scholars 
limit our attention to investigate how the Vedic long count could have influenced VJ. It is 
known that the Vedic people had a luni-solar calendar where the year was solar but the 
months were lunar. Intercalation was practiced to bring the solar and lunar year into harmony 
by various methods. The central theme of VJ is to provide an algorithm to find in advance the 
tithi, parvan, naksatra in the formalized Vedic five year cyclic calendar. Thus its focus is not 
observational but essentially computational. VJ has come down to us in two branches, 
namely the arca-jyotisa and the yajusa-jyotsa. The basic elements are common to both and 
hence the two are generally considered together as a single tradition of ancient Vedic 
astronomy. The basis of VJ is the five year yuga period equated to 62 synodic lunar months 
of 1830 days, taken equal to 67 sidereal months. There are 1768 moon rises and 1835 risings 
of the ecliptic star Sravisthà (Dhanisthà, Vasava, B-Delphini), with which sun and moon 
came together at winter solstice c 1400 BCE. The length of a solar year according to VJ is 
371 tithi or 366 days. Any three independent elements among the above parameters lead to 
the complete luni-solar calendar of VJ. There are several publications discussing the strength 
and weakness of VJ as a calendar. The glaring inaccuracy is with the length of the solar year 
which is too long. Hence if the formulae are used blindly, the results would perceptibly miss 
reality within a few years. However it has been pointed out in the past" corrections were 
done in the form of intercalary months and dropping of tithi to keep the calendar in tune with 
the sun. There have been efforts to interpret VJ, claiming that the 19-year Metonic cycle is 
implied by the Rgvedic VJ text which would have lead to a near perfect synchronization 
between the lunar and solar movements". This does not explain why Lagadha went in for a 
five year cycle with excess length of the solar year. Thus, the Metonic 19-year knowledge or 
equivalent long count could not have been the basis of VJ. It may be noted here that the five 
year cyclic calendar with 366 days per year was adopted also by the astronomical text 
Süryaprajüapti-Candraprajfiapti, (c 500 BC) belonging to the Jaina tradition". 


The Vedic year 


Vedic people had recognized several types of years such as the naksatra, the lunar, the 
savana, the solar and the intercalary year. The Nidana Sūtra (V.11-12) belonging to the 
school of the Samaveda states this as, 


© Sastry T.S.K (Ed.) Vedanga Jyotisa of Lagadha, IJHS, 19.4. Supplement, pp 1-74. INSA N.Delhi, 1984 
7 Shamasastry, R. Vedàriga Jyoutisa, Text, Translation and Commentary, Mysore. 1936. 

7! Koundinyayana S.A., Lagadhamuniproktam Vedangajyotisam (with commentaries of Somakara and 
Kaundinyayan) Chaukamba Vidyabhavan. Varanasi, 2005. 

12 Abhyankar, K.D., Pre-siddhiintic Indian Astronomy, ISERVE, Hyderabad. 2002 

?* Holay, P.V., Vedic Astronomy, Apte Smarak Samiti. Nagpur. 1989. 

7 Kanhaiyalal (Ed.) Sūryaprajñapti-Candraprajñapti, Jināgama Granthamālā, 29 Beawar. 1989. 
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sattrimsono navonasca sadahono 'tha savano 'stadasabhih jyayan ahobhih savanat paro 
nàksatram iti|| masasca tasya caiva trayodasa candramasah sdvanasca 
ubhavathastadasyuttano asta-saptatrimsate pournamasyam prasadhayet || 


The year that is less (than the savana year) by 36, the year that is less by 9, that which is less 
by 6, then the savana year, then the year greater by 18 days. The sidereal year (less by 9) 
has thirteen months (of 27 each). The two kinds of years are the lunar and the savana. The 
year greater than 18 days has to be observed in (between) 37-38 Full Moon. 


This was understood by taking a sdvana year of 360 tithi as the reference. The first one 
deficient by 36 was the ndksatra year of twelve sidereal months making 324 tithi. Then the 
one less by 9 was a lunar year consisting of 13 months of 27 tithi each. The savana lunar year 
of 360 tithi was made up of 12 synodic months. The solar year of 366 days and intercalary 
years of longer duration were also recognized. For our purpose the points to note are that the 
month was always reckoned with the help of moon's position and the VJ solar year with 371 
tithi was an approximate effort at making the savana year match with the position of the sun. 
The rich variety of years clearly indicates an effort at synchronization of two or three 
different observable celestial rhythms. Since it is the moon that was observed, the ancients 
must have first noted the synchronization between the sidereal and the synodic months. It is 
the near equivalence of 12 synodic months with 13 sidereal months, counted in terms of 
sunrises, would have lead to the concept of year as a longer measure of time than the month. 
This harmonizes with the earliest Rgvedic word denoting year as sama, used in the sense of 
being same, coincident, equivalent. With the recognition of seasons as dependent on the sun, 
synchronization of three rhythms seems to have become important. The Nidana Sütra refers 
to this equivalence more accurately in the form of a verse which was already known to the 
Vedic community it was addressing, 


yasmin vai parivatsare sauryo maso’tha candramaso | 
nàksatro na vilupyate kasvittam veda kasvit || 
astasaptatrimsate tasmin samvatsare mite | 

sauryo maso’tha candramaso nàksatro na vilupyate || 


Who knows that year in which the solar, the lunar, and the sidereal months are not lost, who 
knows that? In the year measured by 37 or 38 (full-moons), the solar, lunar and the sidereal 
months are not lost. 


This points to the approximation of 37 synodic months with 40 sidereal months, even though 
the latter number is not mentioned. Similarly, for the solar cycle also to have matched, 37 
synodic months should have been taken equal to three (solar) years. The number word asta- 
sapta-trimsate gives the meaning of being between 37 and 38, not of 37 or 38, as in the above 
translation of Shamasastry". Taking 30 tithi per month, one gets 1110 tithi in three (solar) 
years giving 370 tithi per year, which is nearly the value used in VJ. The above also hints at 
the presence of a three year cycle that should have existed before the improved five year 
cycle of VJ came into vogue. The text of the Nidana Sütra cited above is openly available on 


7 Shamasastry R., Drapsa: The Vedic Cycle of Eclipses, Panchacharya Electric Press, Mysore, 1938. 
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the internet. However, it is to be noted that on page 72 of this web edition the words atha 
savanah appear wrongly as atha sadhanam, which is not meaningful in the context. 


In the available core Vedic literature there are no direct references to occurrence of eclipses 
during a ritual. But, a close reading of the hymns prescribed for the rites, shows several 
interesting statements pointing to a relation between eclipses and the ritualistic numbers. For 
example, the Nidana Sütra mentions a special sidereal year that falls short by nine (navona) 
in relation to the savana year of 360 tithi. This year had 13 months of 27 tithi making the 
length of the year to be 351 tithi. This corresponds to a year of 346-347 (solar) days. What 
was being achieved by this, unless this had some hidden connection with the eclipse year? In 
modern parlance, eclipse year is the time taken for the lunar nodes to be in line with the sun 
and the moon, when an eclipse is possible. The well known eclipse period of 223 lunation is 
equal to 18.03 solar years or 6585.32 days. This consists of 19 eclipse years of 346.6 days. 
The unknown element here is the ancient way of measuring fithi. We can however be 
reasonably certain that it was associated with the phases of the moon. Nevertheless tithi was 
known to be less than the mean solar day with its value stated to be equal to (61/62) in VJ. 
Desire to avoid fractions in the remote period of Vedic astronomy must have given place to 
approximations in terms of integers with an error of one unit. Thus, the eclipse year length 
might have been approximated to 351 ¢ithi, while its actual length was nearer to 3517^ tithi. 
Nineteen such years lead to 6669-6678 tithi which is twice the special number 3339 already 
stated in the Rgveda twice. 


VJ Parameters 


With the above long count of 3339 tithi, we can understand how the basic VJ parameters 
might have been arrived at. The eclipse period must have been taken equal to 18 nominal 
solar years. This was a consequence of the older concept of 37-38 synodic months being 
equal to three solar years, consisting of 1110 tithi discussed above. If the solar year were to 
be taken equal to 370 tithi, one would directly get 18.04 years as the eclipse period. On the 
other hand to get a round figure; 18-year was taken as a special, perhaps occult number 
leading to 371 tithi per year, which is an important VJ parameter. Since we know that the 
correct solar day count would be 6585.32, dividing this by 18 gives the length of the nominal 
solar year to be 365.851 days rounded off to 366 by VJ. If one takes 223 synodic months as 
equal to 18 years, the first four convergent of the fraction 223/18 are 12/1, 25/2, 37/3, 62/5. 
The last one namely (62/5) is the VJ approximation. This was an improvement over a 
previous approximation of (37/3) which was known to the Vedic people as stated above in 
the Nidana Sütra. Similarly, since 223 synodic months are equal to 241 sidereal months, we 
can approximate the fraction (241/223) as 13/12, 27/25, 40/37, 67/62. VJ uses the last 
approximation of 67 sidereal months as equal to 62 synodic months, which is better than the 
previous one of 40/37 corresponding to three years, as mentioned in the Nidana Sütra. 


Yajurvedic Texts 


76 http://is].mum.edu/vedicreserve/kalpa/shrauta/nidana_shrauta_sutra.pdf. 
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There are several instances of numbers adding to 17, 18 or 19 as special length of years 
embedded in the Yajurveda texts. In the Vajasaneya Samhita (XVIII.24-28) the number 
sequences 1 to 33 of odd integers and 4 to 48 of even integers increasing in steps of four, are 
given followed by a list of symbolic animals with their ages. The ages mentioned are 175, 2, 
27^, 3, 4 and 6 adding to 19 years. This is followed by offerings to seasons and months 
showing the context to be part of Time worship. The same Samhita at (XXI 12-17) repeats 
year numbers adding to 19 associating them, respectively with meters gayatri, usnik, anustup, 
brhati, pankti, and tristup. Similar statements occur in the Kanva Samhita (30.24-28), and in 
the Taittirrya Samhita (TS IV.7.10), where the animal-ages add to either 17⁄2 or 18 years. The 
difference is due to the interpretation of the word pastavaham, taken to be 4⁄2 or 5 or 6. The 
number of syllables in each of the above named meters increases by four and the total adds to 
204 corresponding to the other total namely 17 years of 12 months each. Even in the 
ritualistic context the hymn appears to embed some type of number equivalence between the 
animal-ages and the meters. If the length of the year is taken as 360 tithi, we have 17x 360 = 
204 x 30. On the other hand if it is taken as 354 days, we get the length of the synodic month 
to be (17x354)/204 = 29'^ days, which is exactly the value adopted by VJ. As already noted 
the naksatra year of 324 nights/days with 27 units per month was also in vogue in ancient 
times. It is observed that 17 x 324 = 204 x 27. Such interesting properties of the number 17 
based on observation of the moon could have lead to the early adoption of this as Prajapati's 
number in the Vedas. The immediate next hymn of the Taittirtya Samhita (IV.7.11-12) 
supports this inference. This is the famous sequence of seventeen odd integers 1 to 33, 
increasing in steps of 2, adding to 289 and equal to square of 17. This is followed by a 
sequence of even integers 4 to 48 increasing in steps of 4 adding to 312. The implied time- 
wise equivalence of two numbers in the previous hymn makes us wonder whether the number 
pair (289, 312) also has some useful astronomical property. Quite interestingly 289 synodic 
months are nearly equal to 312 sidereal months. 


Even though there is a case for the VJ parameters to have come out of the observed 18 years, 
lunar eclipses are not mentioned in VJ. This situation may appear anomalous. However, 
there is mention of moon's lateral movement across the ecliptic, denoted as ayana similar to 
the seasons associated with the north-south movement of the sun. This has been ignored in 
the past as being of no astronomical significance”. But as demonstrated above the Vedic DP 
altar is correlated with the lateral wandering of the moon in the sky. VJ mentions that there 
are 134 ayana or north-south-north movements of moon in 67 naksatra months. Each ayana 
consists of three Rtu. Even though this has nothing to do with the felt (weather) seasons 
associated with the Sun, the lateral lunar movement is real to an observer on earth. The 
Vedic word Rtu is usually translated as Season as though indicating the felt weather. But in 
the earliest periods of scientific development, Vedic people had already noted that the “felt 
seasons" can be five or six or even seven in a year. This got formalized more accurately 
based on observation of sun's position with the naksatra as in the Maitrayaniya Aranyaka and 
later in the VJ, Parasaratantra and the Vrddhagarga Samhita, the details of which require a 


” Sastry T.S.K (Ed.) Vedanga Jyotisa of Lagadha, IJHS, 19.4. Supplement, pp I-74. INSA N.Delhi, 1984. 
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separate chapter. Here it suffices to point out that a Rtu was defined as the time interval for 
sun or moon to cover a span of four-and-half naksatra space in the sky. 


Moon stationed with a known naksatra say Maghà (Regulus) will come back to the same 
star after nearly 28 tithi, but not with the same phase. Thus starting with magha-purnima, a 
sidereal month later, the naksatra will be Magha but the tithi will not be pürnima. During the 
course of this month, every night moon can be observed to occupy different naksatra position 
in a sinuous fashion. This happens all through the (solar) year with nearly 27 ayana for moon. 
VJ recognizes the similarity between sun and moon in the sense of what happens to sun in 
one year happens to moon in one month. Further as the year evolves, moon continuously 
wanders on either side of the 27 naksatra band closely representing the ecliptic. During this 
serpentine movement whenever a Full Moon occurs on the ecliptic, a lunar eclipse is 
possible. We have already seen how the symbolism of the 3339 visvedevah is connected with 
lunar eclipses. Number symbolism of meters, measures, areas appear in Vedic texts almost 
everywhere. The Taittirtya Samhita starts with the DP rite hymns, elaborated in 14 anuvaka 
(sections). The total number of syllables in these hymns adds to between 3339 and 3349. The 
9" anuvaka is about the preparation of the vedi or the DP altar with interesting etiology. The 
legend of an asura named Araru and his shadow falling on earth is cited. The altar is enjoined 
to be dug for only four angula, because a deeper altar belonged to the ancestors. This 
appears in the Taittirrya Brahmana (III.2.9) 


“(If the vedi should be) excessively (i.e. too deeply) excavated, it would belong to the Fathers 
(i.e. the deceased ancestors) (and it would not be fit for the sacrifice to the gods). He (the 
Adhvaryu) excavates it to such an extent that it is equal to Prajapati, the mouth of the 
sacrifice. (Formerly) the vedi hid itself from the gods. They found it four angulas deep (in the 
earth). That is the reason why it should be excavated four angulas deep. '''* 


One wonders whether there is a hint here that such altars were in use for a long time before 
the DP ritual got fixed. Even more interesting is the further laudation of the altar”: 


"...you are the self-law....you the glorious one, take the earth.... by means of its self-law and 
place it on the moon.” 


This is the extract of the translation of the hymn by Kashyap*’. As per Sàyana's interpretation 
also the altar was used by the ancestors of the current practitioners to establish earth on the 
moon as per natural self-law (svadha)*'. Even though we cannot claim that the shadow of the 
earth falling on moon was known to be the natural reason for the eclipse, the legends related 
to the DP altar, its shape and area point towards the pervasive influence of the Rgvedic 


7* Dumont P.E., The Full-Moon and New-Moon Sacrifices in the Taittirtya Brahamana (I Part, Text with 
Translation) Proc. Am. Phil. Soc., 101, 2, 1957, pp,216-243. 

P purà krürasya visrpo virapsinnudadaya prthivim jiradanuryam airayan candramasi svadhabhih tam dhiraso 
anudrsya yajante|| TS (1.1.9). 

*? Kashyap R.L., Taittiriya Samhita (Text with Translation), Vol., ISAKSIVC, Bangalore. 2002. 

?! pürve yajamana vedirüpam yam prthivim krtsnabhiimerasuryah sakàsadürdhvamádaya 
candramsyamrtakiranaih sardham sthapitavantah idanimtanastu dhimantah tamimam vedim manasanucintya 
tasyam yajante|| Sayana Bhasya (TS 1.1.9) 
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number 3339 and its hidden meaning connected with eclipses, in the proceedings of the DP 
rite. 


It is not surprising eclipses, their periodicity and predictability have engaged the Hindu mind 
since the remotest past as evidenced by the RV and other Vedic texts. While legends, 
folklores and beliefs were plenty; observation, explanations and physical models were not 
lagging behind. The various Puranas allude to the mythical eclipse demon Rahu but 
unequivocally equate this with the shadow of the earth, as in the Brahmanda Purana*’. The 
Mahabharata, lauded as the Fifth-veda, occupies the position of a text in transition between 
the Vedas and the Puranas. Although in the first book legendary explanations about eclipses 
are stated, in the sixth book a physical model in which Rahu the dark planet moving below 
sun and moon but larger in size than the two celestial objects is cited as the cause of 
eclipses*’. Between such speculative efforts and the well reasoned mathematical astronomy 
starting with the Common Era, there was growth of matter-of-fact observational astronomy 
parts of which are still preserved in the ParaSaratantra and the Vrddhagargiya Jyotisa. 


Summary and Conclusion 


There are many numbers in the Rgveda and other texts, in the form of some types of time 
measures. These range from the short muhürta (RV III.33.5) to longer days, fortnights, 
months, years and even longer periods. Vedanga Jyotisa (VJ) of Lagadha recognizes formally 
several other measures necessary for calendar calculations. The long count number 3339 is 
also a time measured in ¢ithi linked only with the waning moon. Since as per VJ there are 371 
tithi in a solar year, the long count is a proxy for 223 lunation or 18 years. This is the so 
called Saros eclipse cycle knowhow, supposedly inherited by the Chaldeans from their 
Babylonian predecessors**. But 223 is only a derived number based on the more fundamental 
count 3339 and the time measure tithi, which number and word appear respectively for the 
first time in the Rgveda and the Satapatha Brahmana. Hence the statement of Pingree that 
tithi and the VJ owe their inspiration to outside sources is unfounded". The direction of 
transmission of this knowledge could as well have been from India to Chaldea. The shape and 
the area of the DP altar in synchrony with the Vedic long count lead us to argue that the 
number should have been counted by placing a pebble on ground marking the relative 
position of moon on successive nights. Quite interestingly in RV (V.40.8) during the solar 
eclipse, Atri is said to have placed the eye of the sun in the sky by bringing together the 
Stones. 


The DP rite is special in several ways. From the astronomical point of view, the DP altar 
holds an esoteric central role. The hymns used in the liturgy refer to the sky and there is 
always more than what meets the eye in Vedic rituals. In one place, the altar is said to be in 
the sky and protected in the north by Mitra and Varuna, with the invariable law?*. Naturally 


* tulyastayostu svarbhanuh bhutvadhastat pravartate| uddhrtya prthvicchayam nirmito mandalàkrtih || 
Brahmanda Purana (I Pt.23.101) 

83 Bhisma Parvan; Chapter 40; verses 40-47. The Mahabharata, Crtical Edition, BORI, Poona. 
**Neugebauer O., “A History of Ancient Mathematical Astronomy” Springer-Verlag. Germany 1975 

35 Pingree, D "Indian Astronomy", Proc. American Philosophical Society, 122,6, pp.361-364. 1978. 

86 mitravarunau tvottaratah pari dhattam dhruvena dharmana || TS (1.1.11.12) 


54 


this makes one wonder whether Mitra and Varuna, two of the most important Vedic deities 
could have been visible stars in the northern sky, with some special properties. Such cryptic 
statements add an extra dimension to the astronomy of the Vedic times, since the 
practitioners did not limit themselves to physical observations but wished to attain a position 
in the sky. This mystical naturalism gets highlighted by the role of the Brahman, the 
presiding priest of the DP rite, who blesses the sacrificer silently 


may the yajamàna attain a place at the base of the heaven, near the constellation Saptarsi*’. 


The northern sky region around the Saptarsi-mandala (U. Major) has always held prominent 
position in ancient texts as the base of the heaven and the centre of the universe. This region 
was the seat of another constellation known as Sisumdra, identifiable with the modern 
constellation Draco. The first star at the head of this figure was called Dharma. Two among 
the fourteen stars making up the figure of this constellation were known as Mitra and Varuna 
in the ancient texts, to which the above TS hymn (1.1.11) refers. The fourteenth star at the tail 
end of this aquatic animal figure was called Abhaya, the original Dhruva or the fixed Pole 
Star. 


Kk k k k 


37 ....nākasya prsthe yajamāno astu| saptarsinam sukrtām yatra lokastatremam yajham yajamānam ca dhehil| 


(See Ref.6 ) 
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4. Sisumara the forgotten Northern Constellation with Dhruva 


the Vedic Hindu Pole Star 


Introduction 

Alberuni (973-1048 CE) in his book on India mentions that devout Hindus held that the Pole 
Star was in the constellation that looks like a four-footed aquatic animal called, Sakvard and 
also as Sisumdra*’. He further says that this name sounds similar to the Persian Susumar, 
which is the constellation of the Great Lizard, same as the modern Draco. He further adds 
that “the Hindus tell ludicrous tales about this figure.” By this, he alludes to the Puranas that 
praise people with correct knowledge of the 14 stars making up the constellation to be 
blessed with an extra 14 years of life. Alberuni, as is well known, was interested in the 
philosophical and intellectual traditions of India. He translated into Arabic, apart from 
astronomical texts, the Yogasütra of Patafijali. While explaining the aphorism; dhruve tadgati 
jñānam (YS 3.29) Alberuni again discusses the constellation Sisumara and Dhruva the Pole 
Star, as per the ancient Hindu tradition prevalent during his time". Alberuni had admiration 
for Indian astronomers for their scientific approach to the subject. But, none of the siddhanta 
texts of the period described any constellation by the name Si$umara. Curiously enough, they 
were much more interested in establishing the first visibility conditions for the southern star 
Agastya (Canopus). This should not be surprising, since there was no visible star at the North 
Celestial Pole (NCP) during the first millennium of the Common Era (CE) which was the 
prime period of mathematical astronomy in India. This situation perhaps prompted Alberuni 
not to take the Puranas seriously as having preserved more ancient observations, in the form 
of legends and cultural beliefs. However, common people carried in their collective memory 
the story of a child prince by name Dhruva who was established as the fixed Pole Star and the 
Puranas had already built up a cosmological sky model around Dhruva. The orthodox Vedic 
tradition of the vedantins, cultivated in parallel also held that Dhruva the Pole Star was 
located in the constellation Sisumara. From modern astronomy it is known that such a 
situation was possible in the remote past c 3000 BCE, when a-Draconis (Thuban) was the 
Pole star. Recognition of this fact has far reaching consequences for understanding the history 
of ancient India and of Hindu astronomy going back to Vedic times. 

*5Sachau E.C. Alberuni’s India: An Account......of India About A.D. 1030. (Vols. I & II) London. 1910. 

* Pines S. and Gelblum T. Alberuni’s Arabic Version of Patanjali’s Yogasutra: A Translation of the third 


chapter and comparison with Related Texts. Bull. School of Oriental and African Studies, Univ. of London, 2, 
pp.258-304, 1983. 
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In this article Vedic literature is considered first, followed by the Puranas and a few later 
texts. The information thus collected brings out some aspects of dhruva-centric or pole- 


centric astronomy that must have existed in India before the Common Era. 


Taittirlya Aranyaka 

The word dhruva occurs in many places starting from the Rgveda. The accepted meaning of 
this word is fixed, true, stationary, unchanging with shades of meaning very similar to these. 
For example in the Rgveda hymns (1.73, IV.5, VI.52, VIL88, X.173) the word is used as an 
adjective to indicate the firmness of objects such as the earth, the mountain, and the sky. In 
the 10" book the hymn (X.173) extols Varuna the King, as being true and steadfast. From the 
context of the hymn, this appears to be a prayer to a universal force, with the sky and most 
likely a star in the background. In the Yajurveda and the Atharvanaveda, eight and sometimes 
ten directions are named. In this nomenclature invariably udici stands for north, ürdhva for 
above and dhruva dik refers to the lower direction in the sense of fixed earth. However, in the 
Taittiriya Aranyaka (TA) a change in this notation is seen. The phrase adhardyai dise (TA 


II.20.1) instead of the more common dhruvayai dise, is used to denote the lower direction. 


TA is an accented Vedic text, belonging to the Krsna-Yajurveda branch. This text contains 
several interesting astronomical information that should be of interest to historians of science. 
The first prasna (section) of the text is about the six seasons and how they have to be 
recognized taking note of social behavior and some natural changes. Time is explained as 
flowing out of Sun and that Time flows like a river continuously (TA I.2). The text declares, 
the knowledge of Sun's station to be available to everyone using the four tools; memory, 
direct observation, history and inference °°. As pointed out previously in the first Article in 
this series, two meteoritic showers spaced at six months interval find place (TA L3; L4) in 
recognizing the grisma (summer) and the hemanta (dewy) seasons. The concept of 
mahameru the imaginary mountain-like axis connecting earth with the heavens appears for 
the first time in Vedic literature in TA. The text alludes to seven suns and one more, the 


eighth called Kasyapa, who does not leave meru but goes round the mahdmeru’'. This 


” smrtih pratyaksamaitihyam anumdnascatustayam| etairádityamandalam sarvaireva vidhásyate|| TA (1.2.1) 
?! kasyapo’stamah sa mahamerum na jaháti|.....na hi Sekumiva mahdmerum gantum | apasyam aham etat 
suryamandalam parivartamanam | gargyah pranatratah |gacchanta mahamerum|| TA (1.7.1-3) 
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concept of a celestial body going round meru evolved into a physical astronomical model in 


the Brahmanda Purana as will be explained later. 


We have seen in the previously that the performer of the darsapürnamasa sacrifice wishes to 
be stationed near Saptarsi at the base of the heavens. This esoteric concept finds 
unambiguous mention in TA where it is mentioned that the Seven Sages and Agastya are 
living with the stars”. This tradition of naming stars, we may presume, must have started 
after the earthly sojourn of the eponymous human rsis. Hence, it would be of interest to 
identify such stars by their modern names. Through unbroken tradition, and copious textual 
citations, Agastya can be equated with Canopus. But the same cannot be done with the other 
seven stars, since the names of the sages are not mentioned in TA except for Atri. The 
commentators of TA have taken the Seven Sages and Agastya to be the originators of the 
gotra system, as mentioned in the later Sūtra literature". Hence it is not necessary to identify 
the Seven Sages alluded to in TA only with the stars of U. Major, even though such 
equivalence appears natural. The Saptarsi-mandala is unequivocally identified with U.Major, 
but the tradition of rsi-names of the stars has changed over time”. The name of sage Atri 
once again appears in TA as a star in the description of the celestial Sisumdra, a constellation 
in the form of an aquatic animal (alligator, or whale or dolphin), with a star named Abhaya at 
its tail end, which over time acquired the legendary name Dhruva, due to its property of being 


fixed in position as seen from earth. 


The Celestial Sisumara 

The second book (prapathaka) of TA known also as the Svadhyaya Brahmana, gives the 
hymns used in the daily prayers of those initiated into the Vedic rites. The nineteenth hymn 
of this book known as the Brahmopasthanamantra is used at the conclusion of the evening 
meditation, which in the most ancient times was carried out outdoors most probably near a 


water body. The astronomical part of the text with a free translation follows: 


....dharmo | mürdhànam brahmottarahanuh yajno’dhara | visnurhrdayam | samvathsarah 
prajananam asvinau purvapadavatrirmadhyam mitravarunavaparapadau agnih pucchasya 
prathamam | kandam tata indrastath — prajapatirabhayam caturtham| sa và esa 
divyassakvarassisumarah...| —— ....... dhruvastvamasi dhruvasya ksitamasi tvam 


? rsayassaptatrisca yat| sarve’ trayo agastyasca| naksatraissamkrto 'vasan|| 

?5 vi$vamitro jamadagnirbharadvajo 'tha gautamah|atrirvasistah kasyapa ityete saptarsayah | saptanam rsinam 
agastydstamanam yadapatyam tadgotramityácaksate|| (A$valayana Srauta Sūtra Parisista) 

?' Mitchiner J.E., Traditions of the Seven Rsis, MLBD N.Delhi, 2000. 
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bhütaànamadhipatirasi tvam bhitanam srestho'si tvam bhütanyupaparyavartante namaste 
namah......sisukumaraya namah|| (TA. 1.19.1) 


....Dharma is the forehead, Brahma is the upper jaw, Yajna is the lower jaw, Visnu is the 
heart, Samvatsara is the genital, Asvins are the forelegs, Atri is the center, Mitra and Varuna 
are the hind legs. Agni is the first stem of the tail, then Indra, then Prajapati and then 
Abhayam is the fourth. This is the shining celestial Sifumara....... You are fixed (dhruva), 
you are the place of Dhruva...... You are the Lord of Beings; you are the best among them. 
(All) Beings go around you. Namaste!...... salutations to you the boy-child. 


The commentary of Sayana clearly mentions that this hymn is to be used in the evening, 
turning towards the north and looking at the dhruva-mandala, for meditating on the Cosmic 


95 
Brahman”. 


The above hymn lists fourteen stars, Dharma, Brahma, Yajña, Visnu, Samvatsara, (Twin) 
Asvins, Atri, Mitra, Varuna, Agni, Indra, Prajapati, Abhaya, along the body of the figure of 
the Sisumara, starting from its head to the end of its tail, unequivocally said to be in the sky. 
Both Bhatta-bhaskara (10" Cent.) and Sayana (14^ Cent.) describe the esoteric import of the 
hymn, along with the parts and form of the animal figure in the sky. The former commentator 
takes Prajapati to be Kasyapa the eighth sun, mentioned previously in TA as not leaving the 
meru’’. This hints at the circumpolar nature of at least some of the stars of this constellation, 
which finds prominent mention in the later Puranas. The hymn is more about the 
constellation figure as a group of stars, but the equivalence of Abhaya with the Pole Star later 
known as Dhruva is evident from the context. The text of TA is among the so called forest 
books supposed to be learnt in the seclusion of a forest, as it contains secret mystical and 
naturalistic meanings at the same time. The play on the word Sisumdra finally concluded as 
sisukumara (boy-child) should have been the inspiration for the legend of the fear less child 
prince Dhruva, placed in the sky as the Pole Star near Visnu, who is the regent deity at the 


heart of the Sisumara. 


In the accented text Ekagni-kanda, also belonging to the Krsna-yajurveda, hymns to be used 
in Vedic marriage rites are given. The hymn for observing and addressing the Pole Star 


Dhruva is; 


? anena mantrena udanmukho bhütvà dhruvamandalam pasyan si$umárarüpena tamupatisthet || Sàyana's 
Commentary on TA (Edited by H.N.Apte, Anandashrama Press, Pune, 1898). 

°° Taittiriya Aranyaka with the Commentary of Bhattabhàskara Misra (Edited by A.M.Shastri and 
K.Rangacharya. Mysore 1900). 
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dhruvaksitih dhruvayonih dhruvamasi dhruvatasthitam | tvam naksatranam methyasi sa màm 
pahi prtanyatah || Ekagni (1.9) 


Here the quality of Dhruva as a star is said to be fixed. Dhruva is praised as the methi or the 
fixed column to which the naksatras are bound. The commentator Haradatta explains the 
word methi as khalevalt, a thick wooden peg fixed in the ground, to which animals are tied so 
that they do not stray away’’. This methi became the medhi a pole or column in the Puranas, 
highlighting the fixity of the star Dhruva and the importance of Meru in the development of 
early astronomical models. As we go back in time naturally uncertainties increase, but 
beyond reasonable doubt the composers of the above Yajurveda texts knew Abhaya alias 
Dhruva as the Pole Star; that is a central star farthest in the sky, to which other celestial 


bodies were tied and kept in their path. 


The Sisumáüra, which we meet again in the Puranas, based on the vivid description of the 
position of the 14 stars and the importance attached to its form, can be identified with the 
constellation Draco. It follows; Dhruva in its earliest nomenclature as Abhaya has to be 
equated with Thuban or a-Draconis. By back computations it is known that a-Draconis was 
the Pole Star during 3200-2400 BCE. In this long period, the declination of this star varied 
from 87° 56’ to 87°36’, reaching nearest to NCP with 89°53’ in 2830 BCE. The naming of the 
Vedic star Abhaya (No-fear) as Dhruva (Fixed, Certain) in the Siswmdra should have 
happened during the above period, which provides an important chronological footprint not 
only for the Vedic culture but also for the roots of Hindu astronomy. By 1900 BCE the 
separation of Dhruva from NCP increased to 5° and the circumpolar nature of the star would 
have been evident to observers of the night sky. The declination changed to nearly 82° by 
1500 BCE and the drift of the star away from the NCP should have been glaringly evident for 
observers in India. In the Maitrayani Aranyaka Upanisat (aka Maitri Upanisat, MAU) one of 
the important question posed by King Brhadratha to Sage Sakayanya was, why Dhruva drifts, 
why the air strings holding the celestial bodies dip. Implicit in this question is the 
statement: the North Star understood by us as fixed has changed its position; an unmistakable 
reference to the effect of precession as noticed by King Brhadratha. This Yajurvedic text also 


contains astronomical statements to the effect that the northern course of sun started at the 


?' Ekagnikünda with the Commentary of Haradatta (Edited by L.Srinivasacharya). G.O.L.Mysore 1902 
?* kimetairvarnyanam $osanam maharnavanam sikharinàm prapatanam dhruvasya pracalanam vrascanam 
vatarajjunam nimajjanam prthivyah sthanadapasaranam...|| MAU (1.4) 
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middle of the dhanistha star division". This corresponds to a few centuries before the 
Vedanga Jyotisa of Lagadha which states that the winter solstice coincided with sun at the 
beginning of star dhanistha. This is a well discussed topic with the said observation dateable 
to c 1400 BCE'", The amount of precession between the two observations would be six to 
seven degrees. Thus, the drift of the Pole Star mentioned by King Brhadratha above is 
broadly consistent with 1900-1800 BCE. 


The knowledge of Sisumdra as a constellation, in contrast to the word meaning an aquatic 
animal, is wide spread in Vedic literature. In the first book of the Rgveda (1.116.18) we come 
across A$vins bringing riches to Divodasa in a cart to which were yoked a simsumara and a 
vrsabha. Griffith famous as the translator of RV, overlooking the astronomical culture of the 
Vedas, has translated this literally to mean a cart drawn by a porpoise and a bull yoked 


together". 


In the commentary of Sayana, the word simsumara is identified as a variant of 
the word sisumara. Sayana also recognizes the impossibility of an aquatic animal and a land 
animal yoked to drag a cart pn earth and explains this as the special act of the divine twins the 
Aśvins exhibiting their extraordinary powers ^, which obviously makes the location to be the 
visible sky. Even if Divodasa were to be a human king, favouring whom the above is 
mentioned, it should not be difficult to recognize that the verse alludes to an event in the sky 
in which the constellations Draco and a group of stars resembling the head of a bull, most 


likely the Taurus, were meant by the poet. 


The Paficavimsa Brahmana of the Samaveda has an interesting story about the cosmography 
behind the name Sisumara. It is said that originally this was a Rsi or seer of the same name in 
the earthly ocean. He did not praise Indra fully and hence got stranded on the sands. After 
having praised Indra fully by the sarkara saman song he could get into the water again. Later 
he attained the sky as the constellation with the same name. The word sarkara means 


constellation which is a variant of the word sakvara as in TA. The text further says that the 


” süryo yonirvai kálasya|tasyaitadrüpam yannimesádikülàt sambhrtam dvàdasatmakam vatsarasya 
agneyamardhamardham varunam maghadyam sravisthardhamagneyam| kramenotkramena sarpadyam 
sravisthardhantam saumyam|| MAU (VI.14) 

10 Vedanga Jyoutisa of Lagadha (Ed. by T.S.K.Sastry) IJHS, 19.4. Supplement, 1-74. N.Delhi. 1984. 

I When to his house ye came, to Divodasa, hasting to Bharadvaja, O ye Asvins, 

The car that came with you brought splendid riches: a porpoise and a bull were yoked together. (RV 1.116.18; 
Translation by Griffith R.T.) 

102 tasmai divodásáya prapayamasa| apica tasmin rathe vrsabhah anadvàn simsumarah graha ca paraspara 
viruddhavapi svasamarthya prakatanaya yukta vahanataya samyuktavastam || (Commentary of Sayana, RV 
1.116) 
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103 This has to be taken as a reference 


sarkara saman chant is meant for crossing the oceans 
to the circumpolar nature of the bright stars of the Siswmdra constellation which must have 
helped ancient mariners in navigating the seas. The Jaiminiya Brahmana text also has a 
similar legend about the constellation Sisumdra. The Grhya Sūtra texts which were fixed 
much later than the accented core Vedic texts are prescriptive in nature about religious rites 
and customs to be followed by the orthodox. The religious practices of different Vedic clans 
which must have been prevalent since the most ancient times are codified in the formulaic 
Sütra literature, not only canonizing the hymns to be used in the rites, but also fixing the 
actions to be followed by the main performers, participants and the priests. There are several 
different Sütra texts attached to the four Vedas demonstrating not only their lateness, but also 
their spatial spread in accounting for the variation in the practices. However, the common 
feature of all these texts, in the historical context, is their memory of Dhruva as a fixed star to 
be invoked, seen and shown to the bride in the marriage rite. In all cases, the hymn for 
addressing Dhruva is same as or very similar to the one in the Ekagni-kanda (1.9) mentioned 
above. The Hiranyakesi Grhya Sütra, in particular, prescribes worship of stars Arundhati, 
Saptarsi, and Dhruva even during the first kindling of the fire used in Vedic sacrifices. This 
text extols the Pole Star as, Brahman, fixed, non-slipping, non-shaking and as the centre of 


the universe. 


It is noted that the Vedic people had direct knowledge of the constellation with fourteen stars, 
resembling in its outline an aquatic animal known as Sisumdra, the 14" star counted from the 
head and placed on its tail being the fixed Dhruva or the Pole Star. The effect of precession 
on the sky picture was also felt as recorded in the Maitrayaniya text, where Dhruva was 
observed to be drifting away from its original position. Notwithstanding such natural effects, 
the formality of showing the star Dhruva has continued in Hindu marriages over centuries 
coming down in the same form to this day as a ritual, even though everyone may not know 
which star was originally invoked by the prescribed hymns. But the orthodox successors to 


the Vedic tradition have preserved this information quite correctly as will be seen later. 


It has to be pointed out here that the not so well known Indian scholar Aiyangar'™, in his 


writings on Indo-Aryan mythology discussed the TA hymn on Sisumdra as representing a 


103 Caland W. English Translation of the Pañcavimśa-Brāhmanņa, Bibliotheca Indica Series, 255, Calcutta, 1932. 
104 Aiyangar M.N. Essays on Indo-Aryan Mythology, Bangalore 1898. Available at: 
(https://archive.org/details/'MN40106ucmf 3) 
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constellation in the sky and hesitatingly proposed that the Dhruva of this hymn was perhaps 
the Pole Star. He was more interested in gathering and deriving philosophical information 
from the Vedic and Purana stories. He did not recognize the constellation Sisumàra in 
astronomical terms but drifted widely to other astral myths in an effort to match the Vedic 
and the Puranic stories without appreciating the effect of precession as recorded in the astral 


legends. 


Brahmanda Purāņa (BP) 

This tradition of observing Sisumara and Dhruva was not restricted to the closed Vedic 
groups but was available to everyone as depicted in the Puranas, which have preserved such 
observational knowledge in the form of cultural astronomy. The story of the young boy 
Dhruva, who by his penance got the boon of being fixed in the north as the Pole Star, is a 
popular legend widely known all over India. The origin of this story can be traced to the 
Visnu Purana (VP) and repeated in several other texts. However, the related background 
astronomy is preserved in the Brahmanda Purana without mythological embellishments. 
Since the word Dhruva means fixed, certain, unchanging, it is implicit that the boy Dhruva 
was identified with the eponymous Pole Star. This fact becomes interesting since BP, VP and 
several other texts not only provide cogent information on its location in the sky but also 
mention the observable self-rotation of Dhruva as the driving force for other celestial bodies 
to move around the NCP. This theory of Dhruva, takes us to the most ancient form of Indian 
astronomy which was dhruva-centric, or meru-centric. It is known that no absolute dates can 
be put forth for any of the eighteen Purana texts, which have grown over time with bulky 
additions. But, all or most of them retain the story of Dhruva as the Pole Star with variant 
readings. This is a clear indication of the branching of the Puranas from a nucleus which lies 
in the Vedic texts such as the TA and the ekagni-kanda which knew the prominent 
constellation Sisumara with 14 stars, the fixed Dhruva and the Meru connecting the earth 
with the NCP. Among the Puranas it is in BP we find matter of fact statements about Dhruva. 
As far as ancient astronomy and cosmology are concerned, BP preserves the original 
concepts, out of which the Visnu, Vayu, Linga and Matsya Purana have bifurcated with 
further variations. This chronological perspective finds support in the works of a few 


indologists also'”’. 


105 Clarke W.E., A note on Pargiter’s Ancient Indian Historical Tradition, J Am. Ori. Soc, 43, pp. 130-131, 
1923. 
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The dhruva-centric model of the sky can be best appreciated in the BP as an outcome of 
direct observation. We consider here BP first and later look at variant information from a few 
other texts. In the first chapter of BP a list of the contents to be covered is provided. This 


promises astronomy related to Dhruva as, 


suryadinam syandananam dhruvadeva pravartanam| 
kirtyate sisumarasca yasya pucche dhruvah stithah || BP. I (1.84) 


The movement of sun and other moving celestial bodies is explained as induced by Dhruva 
only. The constellation Sisumara, at the tail of which Dhruva stays, is also described. 

This theory is further elaborated in chapters 21-24, totaling 520 verses, with many ancient 
concepts about Sun, Moon, eclipses and planets. Here, we restrict our attention only to a few 
important statements concerning Sisumdra and Dhruva. 


tatomandataram nabhyam cakram bhramati vai tathd| 

mrtpinda iva madhyastho dhruvo bhramati vai tathd || 
trimsanmuhürtanevahuh ahoratram dhruvo bhraman| 
ubhayorkassthayormadhye bhramte mandalani tu || 

kulala cakranabhisca yatha tatraiva vartate| 

dhruvastathahi vijneyastatraiva parivartate|| BP. I (21. 94, 95, 96) 


Like the lump of clay at the middle of the potter's wheel moves slowly sitting at the navel, 
Dhruva rotates. Dhruva moves in circles day and night consisting of 30 muhurtas, at the 
middle of the two directions (north and south). Like the nave of the potter's wheel stays in the 
same place, so also Dhruva should be known to be rotating there itself. 


Chapter 21 containing 176 verses gives an account of sun's motion, with definitions of 
seasons, equinox and solstice. It introduces the cosmography of Mt. Meru connecting the 
earth and the heavens like a vertical pole in the north, around which all celestial bodies are 
modeled to move in circular paths. The star Dhruva is said to be at the tip of the Meru. The 
starry space in the sky between the naksatras of ajaveethi and star Agastya (Canopus) is said 
to be the pitrloka (abode of manes), where as the corresponding region in the north between 
naksatras of ndgaveethi and Saptarsi (U.Major) is the devaloka (abode of gods). The 
chapter ends by declaring the famous third step of Visnu to be in the north above the Saptarsi 


wherein Dhruva, Dharma and others are located!” . 


106 wttaram yadagastyasya hyajaveethyasca daksinam|pitryanah savai panthah vaisvanarapathadbahih|| 
nagavityuttaroyasca saptarsiganadaksinah|uttarah savituh pantha devayanasca sa smrtah || 
BP (21.156) and BP (21.168) 
107 Grdhvottaram rsibhyastu dhruvo yatra savai smrtah | etadvisnupadam divyam trttyam vyomni bhàsvaram || 
yatra gatvà na socanti tadvisnoh paramam padam | Dharmadhruvadyah tistanthi yatra te lokasadhakah || 
BP (21.175, 176) 


64 


Chapter 22 starts with a description of the position of Dhruva as 


bhütasammohanam hyetad vadato me nibodhata | 

pratyksamapi drsyam ca sammohayati yat prajah || 

yo yam caturdasarksesu saisumare vyavasthitah | 

uttanapadaputro ‘sau medhibhüto dhruvo divi|| 

sa vai bhramayate nityam candradityau grahaih saha | 
bhramantamanugacchanti naksatrani ca cakravat|| BP. I (22. 5, 6, 7) 


Listen to this explanation of mine which is real and observable but mystifying people. He, 
who is at the tail of the 14 stars looking like a sisumara; Dhruva the son of Uttanapdda, has 
become the main pivot of the pole in the sky. Verily, he rotates the sun, the moon and the 
planets continuously. The stars follow him who is himself circling like a wheel. 

In the above the narrator (Süta) is appealing to people to observe the sky and understand the 
ancient theory of Dhruva as the controller of the motion ofthe celestial bodies. Since Dhruva 
as a north star is said to be in a figure looking like a sisumara, this group of stars should be 
same as the constellation meant by the Vedic texts discussed already. BP further elaborates 
the self-circling motion of Dhruva and that of the stars (tarah) and the naksatras around him. 
The point to be noted is the differentiation between the general stars and the naksatras. The 
latter are the 27 ecliptic asterisms and Dhruva was never one among them. There are 84 
verses in this chapter, arguing for a physical model for the motion of sun seen in the day but, 
linked to Dhruva seen only in the night. The northern and southern sojourn of the sun also 
had to be explained within this model. Without going into the details, we note that Sun's 
chariot is said to have only one wheel the axle of which is connected to Dhruva by two 
strings of light which take care of the change in the orbit of sun around the earth. We 
speculate that the older analogy of the potter's wheel was unable to mimic the observed 
apparent motion of the sun and hence the two axle model and connection to Dhruva with two 
unseen strings was proposed to simulate action at a distance. This change is also seen in the 
example of the animal driven oil mill proposed as a physical model for understanding the 
motion of the stars around Dhruva. 


yavatyascaiva tardsca tavanto vatarasmayah| 

sarva dhruve nibaddhdasca bhramantyo bhramayanti tah|| 

tailapida yatha cakram bhramanto bhramayanti ha| 

tatha bhramanti jyotimsi vatabaddhani sarvasah|| | BP.1(23.96,97) 


There are so many wind-reins as there are stars. All (reins) are bound to Dhruva; themselves 
rotating; they make the stars to go round. As in an oil press, the wheel goes round and makes 
the other (the pole) rotate; so do the luminaries held in grip by the wind-strings, revolve. 
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In the oil mill, the central pole is 
rotated by the motive force provided by an animal moving in a circular path. In the Puranic 
sky model, the roles are reversed, such that the locally spinning Dhruva can make the 
celestial bodies at a distance to move around in their circular path, the connection being 


through strings (or rays) of wind (or light). 


Chapter 23 of BP is indispensable to anyone interested in the history of Indian astronomy as 


it explains the astronomical symbolism behind the lunar number 3339, first appearing in the 


108 


Rgveda `. Towards the end of this chapter the text describes the location of Dhruva along 


with other companion stars making up the animal figure Sisumara. 


evam dhruva nibaddho 'sau sarpate jyotisanganah | 

saisa taramayah proktah sisumaro dhruvo divi || 

yadahna kurute papam drstvà tannisi muncate| 

yavatyascaiva tardstah sisumarasrita divi || 

tavantyaiva tu varsani jivitabhyadhikani tu | 

sakarah sisumarasca vijneyah pravibhagasah || BP. I (23. 99, 101b) 


Thus, centered in Dhruva, the circle of luminaries revolves. And this Sisumara, fixed in the 
sky, is to be understood as made of stars. Whatever sin one commits during day, one is 
divested of it upon seeing Sisumara in the night. As many stars as there are associated with 
Sisumara in the sky, so many years more, does one live on. (For this) the form of the 
Sisumara should be known in terms of its parts. 


The chapter ends with a good description of the Sisumdara constellation enumerating the 
constituent stars numbering fourteen. This is perhaps the earliest example of a star group 
being represented and named by an animal figure. 


1? See previous articles 2 and 3 of this series. 
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uttanapadastasyatha vijneyah sottara hanuh | 

yajno 'dharastu vijneyo dharmo mürdhanamasritah || 

hrdi nàrayanah sadhyo asvinou pürvapadayoh | 

varunascaryamacaiva pascime tasya sakthini || 

sisnam samvatsarastasya mitrascapanamasritah | 

pucche agniscamahendrasca maricah kasyapo dhruvah || 

tarakah sisumarasya nastam yati catustayam || 

agnindra kasyapanam to caramo sau dhruvah smrtah || BP. 1 (23. 102-104, 105b, 107b) 


His (Sisumára s) upper jaw should be understood as Uttánapáda. Yajfia (Kratu) is known as 
the lower jaw and Dharma as the head. At the heart is Narayana (Sadhya). The twin Asvins 
occupy the forelegs while Varuna and Aryama are at the hind legs. Samvatsara is the genital 
and Mitra occupies the seat. In the tail are Agni, Mahendra, Marica-Kasyapa and Dhruva. 
The (previous) four stars of the Sisumara never set. It is remembered that Dhruva is the last 
star after Agni, Indra and Kasyapa. 


This listing of stars on the body of the Sisumára is almost same as in TA with minor 
variations in the names, but the geometrical picture of the animal figure is same as in TA. 
The “addition of 14 years of life" which Alberuni found not rational, was a ploy of the 
narrator when BP was still orally transmitted, for encouraging people to observe and preserve 


the names of the constituent stars and the form of the constellation accurately. 


Visnu Purana (VP) 

The Visnu Purana one of the important religious texts relates the earthly story of Dhruva with 
poetic embellishments and devotional fervour. In the BP the boon for Dhruva to be in the sky 
as the Pole Star is given by Brahma, where as in the VP, Visnu is said to give the boon. 
Interesting astro-mythological information provided in the VP is that Dhruva’s mother Suniti 
stays near him in the sky as a companion star. This provides a constraint on the identification 
of Dhruva in the Sisumdra constellation. In the description of the stars making up the 
constellation fourteen are mentioned as in BP. The only difference being the word maricah 
qualifying Kasyapa is missing in VP. The cosmological functions assigned to Dhruva in the 
VP are same as in BP. Both mention Dhruva as the fourth after Agni and that the last four 
stars ending with Dhruva do not set. The Matsya and the Vayu Purana repeat similar astral 


information with a few deletions, about Dhruva and Sisumara. 


Bhagavata and Devibhagavata 
This is again a highly respected text mainly extolling devotion to Visnu and his incarnations. 


Many of the statements in this text about Dhruva that are in prose form (BookV.Ch 23) are 
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same as in VP but not all the fourteen stars of the Sisumára are named. Dhruva is initially 
associated with stars Agni, Indra, Prajapati, Ka$yapa and Dharma and is compared to a fixed 
object or pillar around which heavenly bodies rotate driven by Time. Dhruva's rotation as the 
driving force is conspicuously absent in this text. Further the text quite categorically states 
that some people meditate on the figure of Sisumdra as the body of Vasudeva. These people 
are said to think of Dhruva at the end of the tail; Prajapati, Indra, Agni and Dharma on the 
trunk of the tail, Dhata at the root of the tail and Saptarsi (U.Major) at the waist. The text 
further describes how the coiled figure has to be imagined with sun, moon, stars and all the 


planets at the various places of its universal body!" 


. In the Devi Bhagavata the description 
of Dhruva is an exact restatement of the Bhagavata in verse form. Here also some people are 
said to imagine the Sisumdra constellation in an extended form to cover the whole sky as the 
divine body of Visnu (8.18; v. 11-26). Whatever may be the inspiration for this extension, it 
is easy to observe that these texts lack the care and detail with which BP describes its dhruva- 
centric astronomy. The texts that are liberal with religious concepts at the cost of 
astronomical pictures can be easily recognized as being chronologically later, when the 


original Dhruva was not at the NCP. 


The Constellation 

The constellation of Sisumàra consisting of fourteen observable stars that make up a figure 
like a dolphin (or porpoise or alligator) is well preserved in the Vedic and the Purana texts. 
The Paficavimsa Brahmana of the Samaveda already discussed indicates that the circumpolar 
property of the bright stars of this constellation was of help in navigation. The celestial ocean 
in which the constellation is said to rise and move can be recognized as the Milky Way, 
which BP calls vivadganga or the heavenly Ganga River. With all the above details, 
recognition of this constellation as the modern Draco should be obvious. However, Allen!" 
in his classical book on star names gives two meanings to Sisiimara namely, Draco and 
Delphinius, the latter meaning attested nowhere in the ancient literature. The reason for this 
can be traced to the faulty rendering of original Sanskrit texts in popular translations. For 
example the vulgate Matsya Purana has a footnote that makes Sisumára to mean the zodiac 


1 


personified and no other than the child Visnu'''. In his translation of the Visnu Purana, 


10 kecanaih tajjyotih anikam sisumara samsthanena bhagavato vasudevasya yogadharanayam anuvarnayanti|| 
110 Allen R.H. Star Names and Their Meanings, Dover Publications. Inc., USA.1963 
111 The Matsya Purana (Text and Transl by H.H.Wilson) Arranged by N.S.Singh, Nag Publ. N. Delhi, 1997 
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Dutt!” 


takes fancifully Sisumara in one place as the stellar sphere. Even the modern 
translation of the Brahmanda Purana by Tagare! ? adds an unnecessary footnote citing the 
Bhagavata that all the stars and constellations are located as different parts of the body of 
this heavenly porpoise. However, as seen previously the Bhagavata mentions that some 
people for meditation follow such a procedure and as far as the BP text is considered such an 
interpretation is impossible. As per the original texts in the BP and the VP there is no way to 
conceive the constellation other than placing the fourteen stars on the outline figure of a 
Sisumara for its visual picture. The statement that four of the stars on the tail, with Dhruva as 
the fourth do not set clearly makes these circumpolar, for the observer and narrator Süta of 
BP. The one to one correspondence between the Vedic and the Puranic description leads us to 
the conclusion that the constellation meant should be the Draco in the northern sky. 
Referring to Figure 1, the ancient description stopped with a-Draconis (Thuban) without 
including stars K- and à- Draconis. The names of some of the Vedic stars can be tentatively 
identified with their modern equivalents. Behind a-Draconis (Thuban) are 1, 0, n stars that can 
be recognized as Prajapati, Indra and Agni. The name Samvatsara literally Year, for one of 
the stars (5" or 6^ from Dhruva) is interesting. It is said to be the genital, meaning thereby in 
Vedic parlance, the producer of Years. It would be interesting to investigate this further to see 
whether a star of this constellation which exhibited visibility phenomena could have been 
used as a marker for recognizing the beginning of the New Year in the 3™ millennium BCE. 
The stars Dharma and Brahma of TA can be identified as y- and B-Draconis (magnitude 2.24 
and 2.79) respectively. The Puranas changed Brahma to Uttanapdda so that his son Dhruva 
(Abhaya) remains at the end of the same figure, along with his mother Suniti identifiable as 
star 10-Dra of magnitude 4.5. The forelegs with the two Asvins and hind legs with Mitra and 


Varuna are identifiable as the two bends in the figure. 


!? Dutt M.N. English Translation of the Visnu Purana, Chowkamba Publ. Varanasi. 1972. 
113 Tagare G.V. English Translation of the Brahmanda Purāņa, Motilal Banarsidas Publ. N.Delhi, 2000. 
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Figure 1. Constellation Draco with the Current (2000 AD) Pole Star at NCP 
(http://www.iau.org/static/public/constellations/) 
Precession 


The constellation Sisumdra, Dhruva and Meru have influenced the cultural practices of 
Indians for more than four thousand years. Nevertheless the inviolable effect of precession 
started taking its toll on the prime position Sisumdra had as a constellation in the cardinal 
north direction during the 3" millennium BCE. We have already seen mention of shifting and 
moving of Dhruva in the Maitrayaniya Aranyaka in the 2" millennium BCE. The 
Mahabharata revered the constellation, when King Drupada announced the marriage of his 
daughter Draupadi. The place for holding the famous archery competition was named 
Sisumàrapura and this was located to the northeast of the capital city ^. The name and the 
specific mention of direction is an unmistakeable reference to the shift of the constellation 
towards northeast in the sky also. As the figure shifted far away from its prime north position 
its shape altered to bring in new names such as Nahusa (serpent) and Ajagara (python) in the 
precession legends, in which the southern star Agastya (Canopus) also finds a role. The first 


recognition of the southern star and its identification with Sage Agastya in the Kuruksetra 


114 tatah purajandssarve sagaroddhita nissvanah| sisumárapuram prápya nyavisan teca parthivah|| 
praguttarena nagarad bhumibhage same subhe| samdjavatah susubhe bhavanaih sarvato vrtah|| 
MB Adi Parvan ( Ch 176 v 15,16) 
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115 


region seems to have taken place around 3100 BCE ~. With passage of time the visibility 


interval of this star increased as also its altitude and importance of its first visibility in the 


Vedic annual cycle!" 


. It is interesting to note here that many of the legends connected with 
Agastya are about balancing the earth and rectification of the North-South direction. A 
popular astral legend appearing in the Mahabharata is about King Nahusa seated in a 
palanquin being carried in the heavens by the Seven Sages and Agastya, on their shoulders, 
when Agastya was kicked by Nahusa for being too slow''’. Agastya in anger curses the 
heavenly King Nahusa to lose his exalted position to become an ordinary ajagara (python). 
This legend is easily recognized as an allegory for precession being felt in the form of the 
Sisumara constellation losing its prime northern celestial position, along with star Agastya 
coming into prominence as a new bright star in the south. An interesting study of the 
religious influences of the Nahusa-Agastya legend has been carried out by Hiltebeitel! ^. 
According to him, the identification of the heavenly Nahusa with the constellation Draco was 
first proposed by two German scholars, both Adof Holtzmann (uncle and nephew). The 
Mahabharata also mentions the movement of Dhruva as a bad omen before the Great War! '". 
This statement as also the most probable date of the war is in harmony with the middle of 2™ 


millennium BCE, when due to precession o-Draconis was no more at the NCP'”. 


Among the three elements handed down by the Vedic TA, the visible entities were the star 
Dhruva and the constellation Sisumdra. As these shifted position, the two receded from the 
day to day lives of common people, only to remain as legends. The third one namely the 
meru was always imaginary, but this withstood the passage of time best, providing the basis 
for the cosmological view of not only Hinduism, but also of Jainism and Buddhism and 
appears now all over India in temple architecture. The cosmology of the Brahmanda and 
other Puranas describing multiple ring shaped oceans, mountains and continental boundaries 


with distances stated in thousands of yojanas along with special numbers for sun, moon and 


5 Abhyankar K.D. Folklore and Astronomy:Agastya a Sage and a Star, Current Science, 89, pp.2174-2176. 
2005. 
' Iyengar R.N. Pardsara’s Six Season Solar Zodiac and Heliacal Visibility of Star Agastya in 1350-1130 BCE. 
IJHS, 49.3, pp.223-238, 2014. 
17 Mahabharata, Udyoga Parvan , Ch.17, v. 14-18. (BORI, Pune Critical Edition). 
18 Hiltebeitel A. Nahusa in the Skies: A Human King of Heaven. History of Religions. 16.4. pp.329-350. 1977. 
? dhruvah prajvalito ghorah apasavyam pravartate || (Bhisma Parvan Ch.3, v.17) 
? Iyengar R.N. Internal Consistency of Eclipses and planetary positions in the Mahabharata VHS. 77-115, 
2003. 
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planets sounds strange on first reading. However, recent studies by Kloetzli'*! on VP and by 
Thompson"? on the Bhàgavata, show that Puranas present real three dimensional pictures 
projected on to a two dimensional plane, in layers, as in an astrolabe. A similar study on BP 
is desirable since, it is the source for all the ancient astral information that has been borrowed 


by the other texts either totally or with additions, deletions and distortions. 


A difficulty one faces with BP is regarding its fixture in writing which must have happened in 
the early centuries of the Common Era. All Puranas basically claim to narrate ancient 
legends. Hence, one can object that BP text describing the Sisimáàra need not refer to Thuban 
as the Pole Star, but another one lying very close to the Pole. Such a possibility cannot be 
denied, since BP can be interpreted to state 15 stars, by counting the stars Marica and 
Kasyapa separately. The only eligible candidate for this possible alternate identification of 
Dhruva is x-Draconis, which was nearest to the NCP c 1300 BCE at declination 85° 13’, 
violating the property of being seen to be fixed, even though it could still indicate the north 
direction. This possibility does not in any way affect the conclusions about Abhaya-Dhruva 
being known as a fixed star in the Vedic period. The other candidate suggested in the 
literature for being near the NCP is star Kochab (p-U.Minor). The nearest approach of this 
star to NCP was 83 degrees. This fact as well as the geometry of U.Minor, does not fit into 
the textual descriptions of Dhruva better than a- or k-Draconis. Even though BP has a stray 
statement (21.144) about the equinox being located at the beginning of mesa (rasi) and the 
end of tulà (rdsi) matching with the Common Era, there are several other observations that 
synchronize clearly with 2"! millennium BCE. In the identification of the equinox day, BP 
mentions that when Sun is in the first quarter of krttika (Alcyone) and Moon in the fourth 
quarter of visakha (a-Libra), the day and night are equal. Similarly when Sun is in the third 
quarter of visakha and Moon is at the beginning of krttikā it is visuvam (equinox). This 
statement appears in several of the Puranas and hence cannot be ignored as spurious. This 
has been discussed in detail in relation to other ancient astronomical statements by Koch!”’, 


to show that the record preserved in the Puranas holds valid for 1885-1645 BCE. 


121 Kloetzli W.R. Maps of Time-Mythologies of Descent: Scientific Instruments and the Purànic Cosmograph. 
History of Religions, 25,2. pp.116-147, 1985. 

1? Thompson R.L. The Cosmology of the Bhagavata Purana (First Indian Edition) MLBD Publn. Delhi. 2007. 
1233 Koch D., Astronomical Dating of the Mahabharata War. Erlenbach, Switzerland. 2014. 
(http://www.gilgamesh.ch/KochMahabharata6x9_V1.00.pdf) 
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First Millennium BCE 

The very fact that BP first refers to Dhruva as a fixed peg to which the stars are tied, and next 
to a self-circling Dhruva driving the sun, moon and stars, is evidence of correction to 
previous hypotheses made necessary due to the effect of precession. The further 
cosmological extensions with large spatial measure numbers must have been inspired by the 
imaginary Meru, at the tip of which Dhruva was taken to reside. This may be a development 
of the first millennium BCE, when there was no visible Pole Star at NCP. Texts reliably 
dateable to the first millennium BCE are very few. We have already seen that the Grhya 
Sütras dateable to c 500 BCE refer to the more ancient Vedic rites. These do not refer to 
Sigumara but by unbroken tradition the location of Dhruva must have been known to the 
faithful. The Atharavaveda Parisista (AVP) an unaccented text, considered to be an appendix 


to the Atharvana Veda, is available in 76 Chapters!” 


. The work contains very ancient as well 
as not so ancient material, added most probably after c 500 BCE. The text refers to Panini 
(AVP 43.4.16) and also to dindra a gold currency (AVP 36.26.3) of foreign origin which was 
in circulation in the northwest part of India at the turn of the Common Era. AVP has long 
chapters on stars, planets and comets like a jyotisa-samhita. For the present purpose it is 
sufficient to note that Chapter 52 titled Grahasangraha preserves a collection of names of 
stars and constellations other than the well known naksatras along the ecliptic. In this list the 
Seven Sages with names; Gautama, Atri, Vasistha, Visvamitra, Kasyapa, Rcikaputra and 
Bharadvaja, are said to be fixed in the north. This is followed by another star group fixed at 
the end of the middle sky, with unmistakable reference to Dhruva with Sisumára and a few 
others followed by Visnupada ^. Some of the stars are named differently from the Vedas and 
the Puranas, but the constellation figure of Sisumara, the famous ancient star Dhruva and the 
station of Visnu are same as in the TA and BP texts. Some of the texts of the Jain tradition 
fixed within a few centuries after the advent of Mahavira (599-527 BCE) contain information 
in the form of omens, anecdotes, and the calendar. The Bhadrabahu Samhita (c 300BCE) 


126 


mentions a comet masking simsumara as a bad omen °. A more detailed statement about a 


comet by name Calaketu rising in the west and moving north touching Saptarsi and Dhruva 


7^ Atharvaveda Parisista (Ed.)G. M. Bolling and J. von Negelein, Leipzig, 1910 

125 $i§umarena sahità dhruvena ca mahátmaná | pulastyah pulahah somo bhrgurāńgirasā saha || 

hahahühü ca vijneyau visnoscapadam uttamam | madhyantasthavaranamtu niyataviti 
buddhiman||AVP(52.10.4,5) 

12 Bhadrabahu Samhita (Ed.) A.S.Gopani, Sindhi Jaina Granthamala. Bharatiya Vidhya Bhavan, Bombay, 
1949. 
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before turning south, is available in the Parasaratantra"". Such statements indicate that the 


constellation was variedly remembered, with or without Dhruva. 


Common Era (CE) 

As we enter the CE the nature of Indian astronomy, as is well known, changes its colour with 
emphasis on mathematics. The connection between the astronomical knowledge of the more 
ancient period and the Siddhanta texts of the CE is not well investigated. There was no 
recognized star at NCP during CE and we do not come across reference to dhruva 
unambiguously as the Pole Star till the 15" Century. But the terminology dhruvaka for polar 
longitude is derived from dhruva, interpreted as the Pole, an imaginary point on the sphere. 
Meru finds mention in the chapters on Bhuvanakosa but not dhruva as a visible star at NCP. 
Brahmagupta (598-670 CE) discussing the rotation of the celestial sphere uses the phrase 
dhruvayoh nibaddham, meaning the two geometrical north and south poles of the sphere. The 
group of stars near the Pole was named dhruvamatsya (Polar-fish) and not as Sisumara. 
Bhaskaracarya (1114-1185 CE) in his Siddhanta-siromani, under Bhuvanakosa refers to the 
mouth and tail of this polar-fish and its synchronization with sun rise and sun set. In the 15" 
Century the present Polaris or a-U.Minor had reached close to the Pole at about 86? and a line 
connecting it to star markati (B-U.Mi or Kochab) was recognized to rotate like a hand in a 
clock. This fact was used by Padmanabha to develop his astronomical instrument DAruva- 


matsya-yantra for finding time as in a clock". 


Controversy among Indologists 

European scholars started taking interest in Sanskrit language, grammar and the Vedic 
literature from the 18" Century onwards. A topic of interest to many of these scholars was the 
date of the Rgveda, the most ancient literature of India, variously assigned from 4" 
millennium BCE to 1500 BCE. Jacobi"? a German scholar of repute was a proponent of 
astronomy as a means of dating the Vedic culture. He pointed out the importance given by all 
the Grhya Sütras to show Dhruva as the Pole Star to the bride in the Vedic marriage rites. His 
argument was, since there was no Pole Star during the composition of the Sütra literature, the 


composers of these texts should have known a star which was at the NCP in more ancient 


17 Pardsaratantra (Reconstructed text with translation and notes) by R.N.Iyengar. Jain University Press, 
Bangalore, 2013. 

128 Sarma S.R. The Dhruvabhrama-Yantra of Padmanábha. J. Rashtriya Samskrita Samsthan, Vol.6, pp.321- 
343, N.Delhi, 2012. 

12 Jacobi H.G. On the date of the Rgveda, (Transl. from German) The Indian Antiquary, 23, 154-159. 1894. 
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times, which can be none other than a-Draconis (Thuban). Jacobi somehow referred only to 
the late marriage codes for presenting his case. His opponents prejudiced as they were against 
dating the Rgveda to any period before 1500 BCE, treated Dhruva as an independent entity 
mentioned only in the Sütras without any connection to the Vedic Sisumdra. Typical was the 
dismissal by Whitney"? an American academic, when he wrote *....any star not too distant 
from the pole would have satisfied both the newly wedded woman and the exhibitor; there is 
no need of assuming that the custom is one handed down from the remote period when a- 
Draconis was really very close to the pole, across an interval of two or three thousand years 
during which there is no mention of pole-star, either in Veda or in Brahmana.” Keith 
working in India in the Colonial Office translated into English Taittirtya Samhita and several 
other Vedic texts. Notwithstanding his knowledge of the country and its culture, he was 


derisive of the Hindu marriage ritual to comment" * 


...the argument from the pole star 
assumes an accuracy in the demands of the primitive Indian wedding ritual which is wholly 
unnatural" While criticizing the Satapatha Brahmana text mentioning that the Pleiades do 
not slip from the east he wrote “a passage which consists of foolish reasons for preferring one 
or other of the Naksatras; we are in the same region of popular belief as when in the Sütra 
literature the existence of Dhruva, a fixed polar star, is alleged." As if not satisfied with the 
above arguments he added a foot note on page 79 of his monograph; “The pole star, Dhruva, 
appears in the Grhya Sutras only." It appears Whitney and Keith had no understanding of the 
TA text, assuming that they had read it. Keith coauthored a Vedic Index with Macdonell'”’, 
which is popular as a reference book even now. Under Dhruva there is reference to Jacobi 
and the controversy of this being the Pole Star. But under the entry Simsumara/Sisumàra the 
word is taken just as an aquatic animal with no archaeo-astronomical recognition of a 
constellation. This is misleading, since even the Monier-Williams Dictionary of 1899 listed 


one of the meanings of Sisumdra as: a part of the heavens having stars of that shape. 


Conclusion 

Any attempt to trace the history of Indian astronomy cannot overlook the vast Vedic literature 
starting from the Rgveda and the Puranas. These texts present the oldest description of a 
constellation named the Sisumàra comprising of fourteen stars including the Pole Star. The 
identification and constraints for locating Dhruva, the ancient Pole Star, as vividly described 
130 Whitney W.D. On a recent attempt by Jacobi and Tilak to determine on Astronomical Evidence the Date of 
the earliest Vedic Period as 4000 BC. The Indian Antiquary, 24, 361-369. 1895. 


P?! B.Keith (1925) The Religion and Philosophy of the Veda and Upanishads Harvard Univ. Press, USA 
132 Macdonell, A. A., & Keith, A. B. Vedic Index of Names and Subjects. J. Murray. London, 1912. 
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in the Taittirrtya Aranyaka of the Yajurveda and the Brahmanda Purana are presented in this 
article from a chronological perspective. It is seen that the legendary Dhruva has left his 
imprint permanently on the sands of time, starting from 3200-2800 BCE to the present day. 
The ancient Indian cultural practice of maintaining a spiritual dialogue between the visible 
sky and the earth (Dyàva-prthvi) has passed through the Vedic Samhita, Brahmana, Aranyaka 
to the Puranas with many twists and turns and still later into the period of mathematical 
astronomy, preserving reference to two Pole Stars, a rarity for any culture. Scientific 
astronomers of the early siddhànta period scrupulously avoided the Sisumdra of the Veda and 
the Purana but retained the term dhruva to mean a fixed reference point, which terminology 


/53 But with passage of time, as star Polaris 


they needed for the coordinate dhruvaka 
approached the NCP, the nearby group of stars was named Dhruvamatsya (Polar Fish) and 
the new Pole Star was kept at the mouth of the animal, in contrast to the ancient Dhruva 
placed at the tail of the aquatic animal Sisumara (Figure 2). This ambivalence must have 
confused an outsider like Alberuni since the orthodox Hindus whom he knew, must have held 
on to their belief that the Pole Star was at the tip of the tail of the constellation Sisumara, 
looking more like an alligator and not a fish. This amply demonstrates the long memory of 


the devout Hindus of their ancestral astral religion carried through centuries, attempting 


synchronization of their faith with the universal law as perceived in the Vedas. 


The best example of how the Vedic facts are remembered is available in the commentaries on 
the Visnusahasranama, (Thousand names of Visnu) which is a part of the Mahabharata. All 
the three schools of vedanta, following Sankara, Ramanuja and Madhwa recognize this text 
as important for their tradition. All the three commentaries specific to the three schools 
interpret the 44]* name naksatranemi, as a homonym for Visnu, the controller of the 
naksatras, stationed at the heart-region of the (constellation) simsumara, quoting the Vedic 
and Puranic texts in differing details. Sankaracarya explains that Dhruva sitting on the tail of 
this figure rotates the stellar circle. He quotes cryptically, the Vedic authority for his 
explanation as vismurhrdayam, which is the Taittirtya Aranyaka hymn (11.19) 4. This 
commentary has a gloss by Taraka Brahmananda Sarasvati a monk of the Sankara tradition. 
His date is not exactly known, but he was after Sayana and hence can be assigned to 15-16 


Century CE. We have already noted that Sayana commenting on the TA hymn says that one 


133 Abhyankar K.D. Dhruvaka-vikshepa system of Astronomical Coordinates, Ind. J. Hist. Sci. 41, 151-157. 
2006 

4 Visnusahasrandmastotram with the commentary of Sankaracarya and the gloss of Tàraka Brahmananda 
Sarasvati (Edited by R.Rama Sastry) ORI Sanskrit Series, 106, Univ. of Mysore 1961. 
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has to see the Dhruva-mandala in the evening (see f.n. 8). One may wonder, which part of the 
sky was meant by the Dhruva-mandala, since Polaris was approaching the NCP and dhruva- 
matsya was perhaps known to the general populace. We can surmise that Sayana being a 
follower of Sankara would have known correctly the sky part of Sisumdra with the last star 
being the Dhruva of the TA hymn. However, any semblance of doubt that may remain is set 
right by Taraka Brahmananda Sarasvati in his gloss. He not only elaborates on the original 
text and the commentary of his mentor but takes trouble to give the identification of the 
Sisumara in the sky. He first explains the meaning of this word as an animal figure looking 


like a Lizard or Iguana"? 


. Next he says that Dhruva is residing at the tip of the uplifted tail of 
this figure, leaving the faithful with no doubt as to where to look for the DAruva. In passing 


we note that Alberuni also refers to Draco as The Lizard. 


We conclude that the Vedic people of the Yajurveda branch beheld the sky picture of a 
constellation named Sisumdra (the modern Draco) with fourteen stars the last one being 
stationary without motion to be called Dhruva (a-Draconis) the Pole Star c 3000 BCE. They 
also preserved this information in their orally transmitted text Taittirlya Aranyaka which 
formed the basis for the meru centric astronomical models of the later Puranas and the still 


later cosmological speculations in the siddhanta astronomical texts. 


135 &imsumáro jalajantuvisesah saratagodhadyakarah, tadakrti jyotiscakram — simsumaracakram tasya 
pradaksinavartakundalibhitasya unnamitapucchagre vyavasthito dhruvah || 
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Figure 2. The Path of the North Celestial Pole among the Stars due to Precession 
(Author: Tau’olunga June, 2006. https://commons.wikimedia.org/wiki/File: Precession_N.gif) 


Figure adapted from the above link. The polar circle in blue colour shows the period in which 
visible Pole Stars are possible at the NCP. Negative years are BCE. Common Era starts from 
0 year. 
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